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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACOOB) 


Editor’s Comments 


[ve received many comments about my inquiry 
about republishing the vintage AM modulation 
articles from 1930’s Radio magazine. Of all the 
comments I received, some from overseas, at least 
3/4 of them want the articles published separately. 
That’s what I’m planning to do and we will start Bais 
working on a compendium of articles that should 
be ready sometime before the end of the year. 

2018 Marine Radio Historical Society “Night of Nights” 

Each year on July 12th, the MRHS hosts this event to commemorate last 
commercial Morse transmission in the U.S. that was broadcast at 5 PM PDT (13 
July at 0000 GMT, July 12, 1999. Night of Nights is an annual event held on the 
12th of July by the Maritime Radio Historical Society (MRHS) to commemorate 
the history of maritime radio and the closing of commercial Morse operations in 
the USA. These on-the-air events are intended to honor the men and women who 
followed the radiotelegraph trade on ships and at coast stations around the world 
and made it one of honor and skill. For more details, see: Details: 


www.radiomarine.org 
Some of the frequencies (in kHz) to check are: 


KPH K6KPH 
426 3550.0 
500 7050.0 
4247.0 14050.0 
6477.5 18097.5 
8642.0 
12808.5 
17016.8 
22477.5 
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Cover: Richard Doolittle (W9KMEF) iso perating his station in Plover, WI, that has 
a lot of nice Collins equipment and is all in perfect condition. : 


The 20 Meter 4D32 Amplifier 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

If you have followed many of my RF 
transmitter and amplifier projects you 
will notice a theme. All those projects 
were based on the use of 80 and 40 
meters for both phone and CW 
operations. 

This project will be another first for 
me because it is a single-band transmitter 
for 20 meters. Years ago I enjoyed CW 


operation on this band especially when 
the propagation permitted many DX 
contacts. I still have 20 meter capability 
using a Kenwood TS-870 but it was time 
to venture up-band with home brew gear. 

My desire for this amplifier was a 
simple, 100 watts output rig. Like all my 
projects, I start with the available power 
transformer. In stock was an old TV 
power transformer that was nearly 
suitable for powering a4D32 beam power 
tube. You will learn in the power supply 
section what I mean by “nearly suitable.” 

Reference #1 yields a wealth of 
information pertaining to the electrical 


Figure 1: The front shows period-correct dial plates and Heathkit knobs. The panel 


meters are two-inch-square Simpsons. A new feature on this project is the delay relay 
with its associated lamp mounted between the AC and DC lamps. 
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operation, precautions, and mounting 
instructions for the 4D32. In particular 
was the statement that neutralization 
wasnt required if the mounting 
instructions were followed. By simply 
recessing the tube approximately one inch 
into the chassis, the tube’s internal shield 
would be at chassis level and thereby 
isolating the grid and plate circuits. 

Reference #2 used a 4D32 in an 80, 
40, and 20 meter multi-band transmitter. 
At that time I wasn’t aware of the 
mounting instruction and this transmitter 
required neutralization on 20 meters — 
but not on 80 or 40. 

The Power Supply 

The power transformer is a multi- 
winding T'V unit. When only the primary 
is used, the secondary high voltage 
winding is relatively low at 860 volts 
RMS. This is where unused windings can 
be used to either buck or boost the high 


voltage winding. As viewed on the power 


supply diagram, the 25 volt winding was 
phased properly and placed in series with 
the primary winding to boost the high 
voltage to 1040 volts RMS. 

This boosting action will raise all 
winding voltages including the primary. 
When the filament voltage is not from a 
separate transformer it (the filament 
voltage) will raise above the tube’s 
filament voltage ratings. This elevated 
Voltagewunust, bewreduced "andivus 
accomplished with the 0.33-ohm, 20- 
watt resistance in series with the filament 
supply. This value was determined witha 
full filament and lamp load. 

The 0A2 150 volt regulator tube is 
employed to maintain the screen of the 
driver below the tube’s specification for 
key-up conditions. This wasn’t done to 
maintain regulation of the screen. The 
tube acts more like a clamp in this 
application. Multiple resistors will do 
the same job with one resistor connected 


T1}1% (860) 4 n5408 


S2A KiA 
0 on 0 


BOOST 
WINDING 


EDISON DELAY RELAY 


Figure 2, Power Supply: Proper phasing of the 25 volt boost winding will yield higher 
voltages on all windings. Delay relay contacts K1A and K1B act like high voltage 


interlocks until the delay relay times out. 
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Figure 3: The open PA box shows plenty of space for the variable capacitors and toroid 


inductor. The recessed 4D32 shows its internal plate sitting even with the chassis. RF 
is fed through the PA box using a ceramic feed through. 


from the screen to ground. 

Another feature added to this amplifier 
and not used on previous 4D32 projects 
is a time delay relay. Raytheon 
instructions show a two minute warm-up 
time for the 3.75 amp filament. In the 
past I just waited a sufficient amount of 
time before applying DC to the tube. My 
stock of delay tubes included many values 
in the 30 second range and one Edison 
tube had a 3 minute delay. 

When S1 is closed power is applied to 
the filaments and the heater in the Edison 
tube, plus the AC lamp. The normally 
open contacts in the Edison are in series 
with the coil of K1, a 3PDT ice cube 
relay. The normally open contacts, K1A 
and K1B, are placed in series with the 
“DC ON” switch and the #47 “Send” 
lamp. This arrangement prevents 


applying DC to the amplifier for three 
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minutes. One set of normally closed 
contacts, K1C, are used to light the 
“Delay” lamp. After the Edison has timed 
out, the Delay lamp will go out. Closing 
the DC switch, at this time, will allow 
key-down operation for the amplifier and 
will light the DC lamp. 


From experience, I can say that without 


‘a delay circuit going key-down before 


two minutes will yield lower power 
outputs. Needless to say, a lot of testing 
was performed on the finished amplifier. 
Test time would have been exceedingly 
long without a plug-in work-around. Test 
time was shortened with the use of a 
discarded 8 pin tube base with a shorting 
wire connected from pins 5 and 7. 
The Amplifier 

The amplifier (Figure 5) is designed to 

use either a 2E26 or a 6146 driver tube. 


The input is a nominal 5 volts RMS from 
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Figure 4: Filter capacitors are mounted on the left side wall. The filament dropping 
resistors are at 7 o'clock. PA screen and 0A2 dropping resistors are at 3 o’clock. 


the VEO that is developed across a 75k- 
ohm resistor. The tube is biased to 7 
volts, allowing a safe 70 mA of cathode 
current. The driver uses several .01pF 
bypass capacitors. It is important to 
bypass the three cathode pins at the socket 
and the two filaments pins. 
_ The plate circuit is tuned with 100pF 
at Cl andi Lisi. 6ptinLigis a piece.of 
stock inductor having a diameter of 1 
inch, | inch long, and 7 turns are spaced 
for 1 inch. The wire diameter is 0.05". 
The driver’s signal is impressed across 
a 2.2k-ohm PA grid resistor giving a self- 
bias of 18 volts for the 4D32. No fixed 


bias is used. Bypass capacitors are again 
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required on both filament pins and the 
cathode pin. The screen bypass capacitor 
is connected to the cathode pin and not 
to chassis ground. The screen voltage is 
300 volts provided by a 15k-ohm, 20-W 
resistor connected to B+. Screen current 
is 22 mA. 

Values for the pi network were selected 
from reference #3. A value of 3k-ohms 
was used as the plate load impedance. 
Figure 38 on page 14-19 (Reference 3) 


gave the following values: 


2 = DIpry 
LI = 3.9pf, 
bao 1 DE. 


It is good to remember these values are 
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not gospel but are 
good starting points. 
The plate spacing for 
G2a 020" and C3 3K 
has typical close 
receiver spacing. The 


tuned-plate circuit | To y1s2 
uses a powder iron 
toroid, type T-130-2 
red core. A total of 12 
turns of #16 AWG 


enamel wire yields 


1K 


2.5nH. 
The two-inch 
square Simpson 


meters are used for PA 
cathode 
current. These are 


grid and 


quality meters found 
at a hamfest. All my 
projects use quality 
Nietctsmmeand. “are 
purchased for a buck or two. A few words 
are appropriate about hamfest meters. 
Do not assume the meter is in perfect 
working condition. This is rarely the 
case. 

To prevent rescaling or renumbering I 
try to pick appropriate meters for‘ the 
task. This wasn’t the case for the grid 
meter. This meter was a stock 150 mA 


Figure 5, Left: The 150 volts applied to 


the driver screen acts more like a clamp 


instead of its typical voltage regulation 


service. The PA screen bypass capacitor is 
connected to the cathode per Raytheon’s 
instruction. Switches $3A-B short circuit 
the meters. This prevents excess pointer 
movement with high speed code. Jacks J1 
and J2 are interchangeable; either can be 
used for a key or VFO. I use a Heath HG- 
10 VFO, but the key-up voltage (8.5V) 
should be safe for any vintage VFO. 
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220uF 6.3vac 
25v 


To Neg. Meter 


Figure 6: This simple but very effective safe key circuit limits the 
open key voltage to less than 9 volts and closed-key current to less 
than 2 mA. It can be used on many cathode keyed transmitters. A key 
closure at J1 or j2 turns on the BUX-85 via the 2N2907, to isolate 
dangerous voltage at the 4D32 cathode from the CW key. The 
filament rectifier provides enough positive bias to keep the transistor 
switches “off” during key-up. The BUX-85 is currently 75 cents 
at Mouser Electronics. 


unit. After removing the shunt it became 
an oddball 18 mA full-scale meter. The 
stock scale was digitally renumbered to 
match the 18 mA full scale. The 500 mA 
cathode meter actually read on the high 
side and required an external low 
resistance shunt to bring it into 
calibration. A DPDT toggle switch is 
used to bypass both meters after tune-up. 
There is no need to have two bouncing 
pointers! 
The Safe Key Circuit 

The ungrounded PA cathode voltage is 
120 volts. This would appear across an 
open key without the use of a simple safe 
key circuit. The closed key current would 
be the cathode current from both tubes. 
This version of the safe key circuit (Figure 
6) was designed by Dave Ishmael, 
WAOVVL. The circuit uses the 6.3 volt 
filament voltage as the power source. All 
parts are mounted to a small piece of perf 
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Figure 7: The rear panel, from left-to-right, shows the keying jacks, RF output, T/R 


jacks, VFO input, fuse, and the input power connector. 


board including the filter cap and rectifier. 
Simply put, the circuit uses two transistors 
as switches. When the BUX-85G is turned 
on (closed) the key line is brought down 
to near ground. The open key voltage is 
8.5 VDC. The closed key current is a 
very low 1.8 mA. 

Speaking about key line voltages, if 
you have a vintage transmitter like the 
Heath AT-1, Ranger, or similar you may 
be surprised if you measured the open 
key voltage. A level of 200 volts has been 
measured on the AT-1. Surprising to me 
is the fact not much recognition has been 
given to this issue. 

Neutralization 

Verifying Raytheon’s statement that 
no neutralization is required was another 
reason for building this amplifier. Typical 
outward signs that an amplifier requires 
neutralization are the following. 


Maximum grid current and minimum 
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cathode current don’t occur at the same 
time. The cathode current acts very erratic 
while tuning and birdies are heard in a 
monitoring receiver while tuning. I can 
say without a doubt that none of these 
events happened and this amplifier 
doesn’t require neutralization. 

The amplifier will produce 100 watts 
output with 7 to 10 mA of grid drive and 
a PA cathode current of 300 mA. The 
minimum dip is 180 mA and the off 
resonance cathode current is only 350 
mA. 

References: 

1. Industrial Tube Division, Raytheon 
Technical Information, August, 1959 

2. Tom Marcellino, The Viking 1- 
Half Classic Transmitter, ER #273, Feb. 
20 te 

3. William Orr, Radio Handbook 23rd 
Edition, 1993 
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By Tony Stalnaker, WA4LPJ 
48 Reid Place Rd. 
Thomaston, GA 30286 


Removing Battery Leakage 
Corrosion 

To remove corrosion from battery 
leakage on metal, such as found on spring 
contacts, etc., submerge the metal itself 
in “CLR,” a calcium and lime rust 
remover. It doesn’t seem to harm any 
common plastics, but try to keep it out of 
anything you wouldn’t get water into. 

It only takes a few minutes to work. If 
the metal is a different color afterwards, 
the leakage has taken off the surface, not 
the CLR: 

Rinse in water afterwards. I haven’t 
seen it harm anything yet, but pay close 
attention. 

Renewing Faded or Missing Tube- 

Type Numbers 

Tube markings wear or wipe off of 

tubes over time. Here is a good way to 


remark the tube number legibly on the - 


glass or metal envelope or a phenolic 
base. 

Pilot makes a gold and silver-colored 
marking pen that writes well on most 
hard, smooth surfaces. It doesn’t seem to 
be affected by heat, but will smear before 
it dries. Just use the color that stands out 
the best. 
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| Please send in your restoration topics and share them with all ER SAT day’ 


Removing Old Rubber Coatings or 
Sticker Residue 

There are rubbery coatings on some 
things. I have an Eton emergency ratio 
that, after a few years, its surface had 
become sticky. Some of the things I tried 
to remove it with alcohol, adhesive 
remover, mineral spirits. I also tried 
several other things while trying to not 
harm the original surface. Nothing would 
take it off until “Goop” hand cleaner was 
tried. 

Practically the entire radio had to be 
disassembled completely down to get at 
just the case halves. The job was very 
tedious because of all the corners and 
small openings. After all the other things 
I had tried before, I was determined, 
though. 

Rub the Goop in by hand. More than 
one application may be needed. Some 
rubbing with a coarse cloth may be 
needed. Again, don’t let the Goop get in 
anything you wouldn’t want water in. 
Afterwards, rinse with water. 

My greatest find was that it cleans 
sticky microphone cords, as are usually 
found on older equipment. On coiled 
cords, just work the Goop in, all over the 
cord by hand and wipe off or rinse with 
water, if needed. 

73, Tony, WA4LP] 

[Continued...] 
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My SX-28 IF Alignment Procedure 
By Bill Feldmann, NGPY - SK 


[Editor’s Note: The SX-28 is widely 
thought to be one of the best of the pre- 
WWII receivers. I recently found this 
previously unpublished manuscript that 
was written by my friend Bill Feldman 3 
months after we published his 2-part SX- 
28 article back in February and March 
2005. These original issues have been 
out-of-stock many years now, due their 
popularity. While specifically about the 
Hallicrafters SX-28, many of Bill’s 
techniques are useful for working on any 
receiver. | 


The IF alignment procedure in the SX- 
28 manual is basically OK but a little 
confusing, there are a few pitfalls that are 
not adequately explained. Below is the 
procedure I found best to align the SX- 
28 IF. After a few weeks of using the 
receiver repeat this procedure again, 
especially after replacing caps and resistors 
in the IF section. 

The procedure and chart for alignment 
of ‘the’ noise limiter and RF ‘are 
straightforward and easy to do when 
following the RF alignment table. 

STEP 1 ROUGH IF ALIGNMENT 

I don’t like the method in the manual 
of detecting IF output using audio and 
the BFO. For me it’s much easier to 
connect a good high impedance DC 
voltmeter across R25 the audio detector 
load resistor, I used a Fluke digital meter. 
This meter will read carrier signal strength 
by measuring the rectified DC carrier 
signal voltage easily and not be audio 
frequency dependent. Collins uses this 
method for aligning their 75A-4 receiver. 

First, turn off the AVC and set the RF 


gain at 9, connect a speaker so you can 
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hear if it’s working. Connect a good 
stable signal generator to the stator of 
C1.1, which is accessible under the RE 
tube and capacitor cover. I found this is 
the easiest way to get a 455 kc IF signal to 
the grid of the mixer tube since its pin 8 
is buried under the mixer switch and 
coils underneath the chassis. 

I found there can be IF signal feed 
through by way of the first AVC and 
noise limiter system with that can cause a 
peak in the IF band pass. To avoid this 
during initial alignment, run the slug on 
top of the first AVC transformer, T6, in 
as far as possible to detune this 
transformer. 

The best procedure is to first get the IF 
aligned and then find the crystal CW 
filter’s resonant frequency. Set the band 
switch to band one and the tuning dial 
near 1400kc. Set the selectivity switch in 
the IF sharp position, not crystal sharp. 
Introduce a signal at 455 kc into Cl’s 
capacitor stator. It helps to initially use 
modulation on the generator to hear the 
signal in the SX-28’s speaker. Watch the 
voltmeter across R25 and set the signal 
generator to get around —5 volts on the 
meter. Adjust the slugs on T1, the first IF 
transformer, T2, the second IF 
transformer, and the caps on the top of 
T3 for maximum reading on the 
voltmeter. As you do this alignment adjust 
the generators output to keep the 
voltmeter’s reading around —5 volts to 
not overload the IF. 

The manual says not to adjust the top 
slug of T2 initially, but I find it’s best to 
get an initial rough adjustment now to 
better find the crystal’s frequency and 
then do a final adjustment as described 
below in step 3. Last set the crystal phasing 
at 0 and adjust C31 also for maximum 
meter output. In the non-crystal 
selectivity sharp position the phasing 
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control still has a slight affect on the 
adjustment of C31. 

Also be sure the crystal filters phasing 
capacitor is near half meshed with the 
phasing knob set at zero. 

Step 2: Finding The Crystal Filter’s 
_ Resonant Frequency 

Switch the selectivity switch to the 
crystal sharp position and the phasing 
control at zero. Turn off the frequency 
generator s modulation and turn up the 
receiver s audio volume. Sweep the signal 
generator’s frequency around 455 kc and 
look for a peak on the voltmeter’s 
response. If you have trouble finding this 
peak go to the crystal mid position and 
also turn up the signal generator’s output. 
Also readjust the phasing knob around 
zero for a maximum peak on the 
voltmeter. On my receiver I found a peak 
at 452.64 kc. If you find two peaks, use 
the stronger of the two in the following 
steps. 

Leave the signal generator set at this 
frequency and repeat peaking of the IF 
transformers and C31 with the selectivity 
in the non-crystal sharp position using 
the procedure of step 1. It’s also a good 
idea to record this frequency for future 
use. 

If you are unable to finda peak response 
in crystal sharp selectivity try to find a 
peak in mid crystal selectivity and then 
use this frequency in sharp crystal 
selectivity to try and get a peak by 
adjusting C30. 

If there is no response peak — or a very 
broad and weak one is found — you may 
have a contaminated crystal. I have 
corrected this in many of these older 
receivers by disassembling the crystal 
holder and cleaning the crystal. Unsolder 
and remove the crystal holder, remove 
the #2 screw and nut holding the holder 
together and carefully remove the crystal. 
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Clean the crystal along with the holder 
halves interior surfaces and metal shoes 
using first mild detergent in water 
followed by alcohol and then rinse these 
parts with distilled water. After drying of 
the parts, assemble the crystal back into 
the holder being careful to not touch the 
surfaces of the crystal and holder shoes. 
To date I’ve saved the crystals in four 
receivers using this procedure. 

Step 3: Adjustment of the Upper 

Output Slug of T2 

Now this part to adjust the output slug 
of T2 is a little tricky and not well 
described in the manual. Switch to the 
crystal wide selectivity switch position. 
Turn off the modulation of the signal 
generator but leave its output level set to 
the crystals frequency you found in step 
2 to get around a —5V reading. Turn up 
receiver's audio to hear some hiss in the 
speaker. Keep the phasing set for 
maximum selectivity in crystal filter sharp. 
Sweep the signal generator’s frequency 
around the crystals frequency of step 2 
while watching the voltmeter. You should 
see a peak in response on the voltmeter 
followed by a dip and then a smaller 
peak. On my second receiver the peak 
was around —8V at 452.6 kc, the dip at 
451.9 ke followed by a second peak 
around —1.1V. Now set the signal 
generator’s frequency at the dip frequency 
and adjust the top slug of T2 for the 
deepest possible dip while still having 
two sharp peaks. This will take a little 
patience in switching back and forth 
between the dip and two peak frequencies. 
Be sure both peaks are present since it’s 
easy to adjust too far and loose this peak. 
It will take very small adjustments of the 
slug to get the right adjustment. You 
should also hear a rushing sound in the 
speaker as the signal generator frequency 
is swept across the two peaks and the dip 
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between them. This procedure will give a 
good notch for getting rid of heterodynes 


from interfering signals when receiving 


an AM signals. 


After this procedure for adjusting the 
top slug of T2, do not adjust this slug 


unless you repeat this procedure of step 
3 


Step 4: Crystal Filter Alignment 
After the procedure of step 3, switch to 
the crystal sharp selectivity position. With 
the phasing set for maximum selectivity 
near zero, sweep the signal generator’s 
frequency to find the crystal frequency as 
shown by a peak in response on the 
voltmeter across R25. If there are two 
peaks select the stronger. Be sure to leave 
the modulation off on the signal generator 
because the modulation sidebands may 
lead to errors in finding the exact 
frequency. Now adjust C30 for a 
maximum reading while adjusting the 
signal generator. Now set the generator 
for a meter reading around —10V. 
Record the level on the meter and 
switch to the crystal wide position. Record 
the level of the peak response, which 
should be near the frequency found for 
the crystal in the sharp position. Now 
switch to the mid crystal position and 
find the peak response, which should 
also be near the sharp positions frequency. 
Adjust C29 for a voltmeter reading close 
to mid way between the levels for the 
wide and sharp switch positions levels. 
After this procedure you will be able to 
use the mid and sharp crystal positions 
for CW reception and the wide crystal 
for notching out interfering heterodynes 
while receiving phone signals. 
Step 5: Alignment of the First AVC 
Transformer, T6 
Connect the voltmeter to the first AVC 
output going to V1 and V2 and ground. 
The best place to pick off this signal is 
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across C66, the .02 uF AVC filter cap. 
Set the signal generator to the crystal 
frequency you found in step 2 and leave 
it connected to the mixer input capacitor 
plates as in the above steps. Place the 
AVC switch in AVC and back out the 
slug screw on top of T6 while watching 
the voltmeter. The meter will be a little 
positive to start with but will go negative 
as T6 is adjusted. Adjust T6 for a 
maximum negative voltage and if 
necessary increase the output from the 
signal generator for a peak reading around 
=5V. 

Step 5: Alignment Of The Noise 

Limiter 

Align the noise amplifier by connecting 
the voltmeter across pin 5 of the first IF 
tube, V5 and chassis ground. Turn the 
AVC on and set the ANL knob at 9. If 
you are working on a very early SX-28 
with T’5 having only one slug adjustment 
screw skip the following paragraph. 

If you have a SX-28 with two slotted 
adjusting screws on top of noise amps 
transformer, 5, connecta47k swamping 
resistor across the primary winding of 
T5. Adjust the two capacitor screws fora 
late SX-28 top of T5 for a maximum 
voltmeter reading on the voltmeter 
connected to pin 5 of V5 but keeping it 
around —5 volts to not overload the IF — 
system. After this adjustment remove the 
swamping resistor from T5 added in the 
previous paragraph. 

If you are working on an SX-28 with 
only one adjustment on T5 (the noise 
limiter), adjust T5 fora maximum meter 
reading and then proceed to step 6. 

For a later SX-28 you now must adjust 
the noise limiter 455kc trap capacitor. 
Unplug the grid connector from V5 and 
reconnected the voltmeter across audio 
diode load resistor R25 like done in step 
1. Turn the AVC off and set the signal 
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generators input into C1.1 to get around 
a —5V reading on the meter. Now adjust 
the trap capacitor, C55, for a minimum 
reading on the meter. After this 
adjustment reconnect the grid lead to V5 
and proceed to step 6. 

Step 6: Final Testing And Alignment 

To test the IF alignment and correct 
any small interaction from the limiter 
and first AVC transformer repeat the 
alignment procedure of step 1 with the 
frequency generator set at the crystal 
frequency you found in step 2. Do not 
change the adjustment of T2 unless you 
repeat the procedure of step 3. 

Now test the frequency response of 
your receivers IF by placing the selectivity 
switch in sharp non-crystal and leave the 
voltmeter and signal generator connected 
and the receiver controls set as in step 1. 
Set the frequency generators frequency 
and output for a—10 volt meter response 
at the center of the sharp band pass. Now 
tune the generator either side of this 
center frequency and record the 
frequencies where the meter reading 
reduces to —5 volts. Subtract the lower 
frequency from the higher and record the 
difference, which is the 6 dB down 
bandwidth. Repeat this procedure for 
the mid and wide non-crystal selectivity 
positions. 

On my early SX-28 I recorded the 
bandwidths as around 4 kc in “sharp,” 6 
kon mid, and t2’ kG@in. »wideeain 


sharp, the bandpass had a smooth peak 


in the center, in mid it was flat foraround _ 


4 kc before dropping off, and in wide it 
was flat except for around 3 dB peaks 
about 5 kc either side of the center 
frequency. Also there is a slight change 
between the center frequency of the band 
passes that’s normal and caused by the 
increase of IF transformer inductance by 
switching in the coupling coils to control 
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band width. My later SX-28 had wider 
bandwidths, about 14 kc width, than my 
earlier one most likely caused by design 
changes to the IF transformers. 

For good wide band fidelity on AM 
broadcast signals it’s important that the 
wide selectivity band pass be as flat as 
possible and the peaks be nearly the same. 
If your SX-28 had a sloped band pass 
and/or uneven peaks first repeat the 
alignment procedure of steps 1 through 3 
to make sure you didn’t make a mistake. 
But if the peaks are still not nearly equal 
do the following procedure that I had to 
do on my later SX-28. 

Tune the signal generator to the higher 
of the two peaks in wide selectivity. Make 
a small adjustment to the capacitor 
adjustment on the last IF transformer, 
T3, toward the back of the receiver to 
slightly reduce the peak. Then tune the 
signal generator to the other peak and 
note if it’s the same. If it’s still lower 
adjust T3 to slightly raise it. If it’s higher 
adjust T3 to slightly lower it. Then go to 
the first peak and see if it’s equal to the 
second one. If not, repeat the procedure 
until both peaks are nearly equal. It took 
3 tries to get the peaks on mine where one 
was 3 dB and the other 2 dB above the 
center frequency response. 

This completes the IF alignment 
procedure that I found worked very well 
on both of my SX-28s. It should also 
work for the later SX-28A and military 
GRR-2 receivers. Ifyou are not successful 
in aligning your SX-28 you most likely 
will have to replace capacitors in the IF 
and/or do some trouble shooting. 
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The BC-186 Receiver, 
A Component of the 
SCR-178/179 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

As described in the technical manual, 
the SCR-178/179 is a low power HF set 
that was intended for use by 75mm pack 
howitzer artillery units, for ground-to- 
ground and for  ground-to-air 
communications. The difference between 
the SCR-178 and SCR-179 is that the 
SCR-179 transport cases have extra 
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fittings that allow the set to be carried on 
the back of a horse. (From here on I will 
use the only the SCR-178 designation.) 
The complete set consists of a receiver, 
transmitter, modulator, hand-crank 
generator, batteries, antenna, and 
accessory items. Packed for transport, 
the SCR-178 occupies fourteen cubic 
feet and weighs 225 pounds, a fair load 
for a horse. The SCR-178 was developed 
in the early thirties and was obsolete by 
the time of our entry into the war. 

The BC-186 is the receiver component 
of the SCR-178 and tunes from 2400 to 
3700 kc. 

The transmitter 
component is the BC- 
187, an MO-PA type 
that runs about ten 
watts on CW (and 
“tone”) and about half 
that on voice. The 
antenna is a 28 foot 
vertical with four 


Figure 1: The SCR- 
179 is packed onto a 
horse, ready for 
transport. This is a 
photograph from the 
technical manual. 
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Figure 2, The SCR- 
178: The receiver is at 
the bottom left, with 
its battery box above 
it. The transmitter is 
at the upper right, 
with the modulator 
below it. 


The receiver is quite 
rare. In my decades of 
hamfesting I don’t 
recall ever having seen 
one - I got my BC- 
186 many years ago 
via the Ham Trader 
Yellow Sheets. The 
receiver appeared in 
only a few surplus ads 


counterpoise wires. There is no provision 
for using any other type of antenna with 
the transmitter, making it a challenge to 
use the BC-187 with the usual ham 
antennas. I have one of these transmitters 
and plan a future article on it. 
The BC-186 Receiver 

The receiver is a conventional four 
tube regenerative set with an RF stage, 
regenerative detector, and two audio 
stages. It uses dry-cell type tubes and is 
powered by batteries (the generator 
powers only the transmitter.) The dial is 
uncalibrated, with a logging scale that 
runs from 0 to 100. 


Figure 3: Three snippets from the July 
1947 Heath Company advertisement 
appearing in Radio News magazine that 
offered the BC-186 for $14.95 (with 
tubes). For readability I removed nearly 
all of the surplus parts that were listed. 
Note the oscilloscope kit. This was 
Heath’s first kit and this advertisement 
was among the first (if not the very first) 


ad for it. 
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back in the forties and fifties. It is 
interesting that only one ad for the BC- 
186 ever appeared in Radio News 
magazine: the July 1947 issue on page 
122, in a Heath advertisement. The ad, 
titled Heath Surplus Bargains, \isted 
mostly surplus components except for 
the BC-186 receiver, which was offered 


HEATH ELECTRONIC SURPLUS 


BARGAINS 


General ®adio Variable Inductors 107M, 
REL US' to 58 Milde saute rete evan: $36.95 


PAPER TUBULAR CONDENSERS 
illinois Cond.—,05 MFD, 600 V.D.C. ..3 for .a5 
Sprague and Amcon—.0} MFD, 600 ve 

Be ae Rr eraeitolomer ht has ICSE or 
tignal Corps Laboratory Receiver BC-186 
wilt by ALLEN DUMONT LAB. Dry bat- 
tery operated with Weston dual range 
voltmeter to check, plugin colls covers 
Ing 2400-3700 KC Included complete 
with: (ubOs vce tine mech tnacets $14.95 


QSCILLOSCOPE KIT 

Complete 5” Oscilloscope Kit includes 
uneched and formed steel case, chassis, 
fettered panel, al! tubes, of] filled con- 
densers, cased scope transformer, fre- 
uency compensated amplifiers, 15+ 
0,000 cle sweep generator, every 
part supplied complete with diagram 
and instructions and excellent training 
POUTSE aie, sii Ai OTN RS whek ala o cole wade . $39.50 


NO ORDERS UNDER $2.00 
WE WILL SHEP C.O0.D. 
WRITE FOR COMPLETE LIST 


HEATH com: 
COMPANY 
Ma BENTON HARBOR, MICHIGAN 
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“complete with tubes” for $14.95. 
Notably, the first of the Heath Company 
kits, an oscilloscope for $39.50 was also 
offered. This is one of the earliest, if not 
the very first ad for the oscilloscope kit. 

The ID tag on my BC-186 indicates 
that it was made by Alan B. DuMont 
Laboratories, serial number 641, and 
includes this statement: “Designed at 
Signal Corps Laboratories Fort 


Monmouth New Jersey.” 


-PHILA-42 ff 


EN B. DUN ORATORIES, INC. fF 
| RY 


Figure 3, The ID Tag From My Receiver: 
The order dates for all but two of the BC- 
186s that lam aware of show a 1942 date. 
Note that this is the original tag, not a 


replica! 


Table 1 summarizes the BC-186 
information that I have collected to date. 
I have found no information on pre-war 
contracts or dates, but the first order 
would have been from about 1934, 
perhaps earlier. Given the small size of 
the Army and scarce finances of the time, 
only a few sets would have been made. 
This correlates with no pre-war receivers 
having turned up so far in my search. My 


Manufacturer Serial Order 
Number Date 


DuMont Labs 
DuMont Labs 419 1942 


guess is that no more than a few thousand 
of these receivers were made. The low 
serial numbers suggest that no more than 
a thousand sets were made on any of the 
orders. 

Hardware 

The receiver measures about 11 x 7 x 
6% inches, making it about the same size 
as the Heath “Lunchboxes,” but it is 
heavier, weighing 10.2 pounds. (My Sixer 
weighs 6.4 pounds.) . | 

The receiver is held in its case by two 
twist-lock clamps. All connections to the 
receiver are made to the front panel, 
making removal of the chassis from the 
case very easy. With a quarter turn of the 
clamps (no tool required) the chassis 
slides out. Those of us who have struggled 
with equipment where you want to reach 
for a sledge hammer and a crowbar for 
chassis removal will appreciate this 
feature. The easy-to-remove feature is 
probably related to the fact that the coils 
are the plug-in type and the receiver has 
only one band. I will have more on this 
below. 

The cabinet has two access points to 
allow adjustment of the antenna and 
detector trimmers without removing the 
receiver from its case. On my receiver 
these two plugs are stuck but I have not 
tried to break them free, possibly 
damaging them, because these 
adjustments can be made by sliding the 
chassis out of the cabinet. 

Essentially all of the sheet metal in the 
receiver is aluminum. The 
front panel is 0.1 inch while 
the chassis and cabinet are from 


0.065 inch stock. These heavy 


DuMont Labs 380 


DuMont Labs 221 
DuMont Labs 1942 


1942 gauges account for the 


receiver's substantial weight. 


DuMont Labs 105 


NS1W 


Bunnell & Compan 441 
Bunnell & Company 8 


Table 1 
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1942 i 
1942 The chassis is welded at the 
1941 corners and the front panel is 


1940 


riveted to it. 
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Figure 4: This will give a good idea of the rather small size of the BC-186. The Signal 
Corps stamp is just visible in the upper right corner of my BC-186. The lunchbox is 


the rather rare “Tener.” 


When I got the BC-186, I had assumed 
that the sheet metal in the receiver was 
steel because of the substantial weight of 
the receiver and because steel was used in 
most ground-based equipment. I 
wondered how much weight was saved 
by using aluminum so I did a little 
calculating. Steel has a density about 3.6 
times that of aluminum. I assumed that 


80% of the weight of the receiver is due 
to the sheet metal and that the same 
gauge of steel is used. With those 
assumptions the weight of the sheet metal 
would be: 8 pounds Al x 3.6 pounds 
steel/ pounds Al = 29 pounds steel. 

If you were to add similar weight 
increases for the transmitter and 
modulator, the overall weight for the 


Figure 5, The BC-186 Receiver: This one belongs to W2DGB. Mine looks the same 
except that the Signal Corps stamp is in a different spot. Note the small size of the 
tuning knob — it is below and slightly to the right of the dial window. 
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SCR-178 would increase substantially, 
probably making it too heavy to be carried 
by a single horse. This might account for 
the use of aluminum in the set in spite of 


its higher cost. Those familiar with the 


61 pound BC-342 will recognize the 
effect of sheet steel (and plenty of it) ina 
receiver. 

The dial is a circular metal disc about 
2% inches in diameter and is located 
behind a small window in the front panel. 
The disc is mounted directly on the tuning 
capacitor shaft and is driven by a pinch 
drive connected to the tuning knob. This 
simple set-up has a nice tuning feel and 
gives no detectable backlash. The dial 
scale is not illuminated and in my shack, 
with its normal lighting, I needa flashlight 
to be able to actually read it. The SCR- 
178 was supplied with a small hooded 
lamp on a cord that could be plugged in 
to the receiver battery box as needed. 

The tuning capacitor is a two gang unit 


hi 


- 


\Y 


SS 
i 


y 


Figure 6: The dual section tuning 
capacitor. Because replacing the capacitor 
would require replacing the entire box 
you would not want to count on finding 
one at a hamfest. 
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and appears to be enclosed in a metal 
box. On closer inspection, however, it 
turns out that the capacitor is the box. 
The capacitor was custom made for the 
BC-186 and is built-up from four sheet 
metal sides and a top. It does not use ball 
bearings but does provide smooth noise- 
free tuning. 

The meter normally displays filament 
voltage but a pushbutton built into the 
meter switches it to measure the B voltage. 
The use of an expensive meter is justified 
because it will give warning of battery 
depletion and because it allows the use of 
a filament rheostat to compensate for an 
aging “A” battery. This feature dates back 
to the twenties when higher-end battery 
sets often employed this dual-function 
metering. 

The RF amplifier and detector tubes 
are mounted on a shock damping 
subchassis. I have noticed little in the 
way of microphonics on my set but the 
shock mounting makes sense fora receiver 
to be used in the vicinity of large caliber 
guns. Another reason for using shock 
mounts is to prevent acoustic feedback 
that can occur when you are using a 
loudspeaker with a regenerative set. In 
my shack the BC-186 does get some 
loudspeaker time in spite of its modest 
output power (I have more on this below.) 

The receiver uses four oil-filled paper 
capacitors with a total of six sections. For 
decades we could assume that these 
capacitors were good, but for some time 
now I (and others) have been finding 
failures in them. I have not actually 
checked the capacitors in my set because 
I do not want to disturb the original 
wiring and because it works perfectly at 
this point. (Laziness is probably another 
factor here.) Also, I measured the A and 
B currents drawn by the receiver and they 
match those listed in the manual, 
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Figure 7: The detector tube is in the center, flanked by the two 
audio tubes. Note the large box containing the tuning capacitor. 
The strip that runs between the two coil shields is the clamp 


that holds them in place. 


indicating that there is little or no leakage 
current. And finally, the low voltages 
applied to them are another factor that 
helps to preserve these capacitors. 

The plug-in coils are wound on heavy 
phenolic forms. A thick plug at the bottom 
of the form holds the pins in place and is 
secured to the form using several machine 
screws. The detector coil has six pins 
while the antenna coil has only four, so 
there is no chance of mixing them up. 
Each coil has a built-in trimmer capacitor, 
adjustable through the top of the coil 
shield. There is a rotatable spring clamp 
securing both coils that can be rotated 
(no tools required) for coil removal. This 
clamp, the fact that the coils plug in, and 


the easy no-tools case removal make me 
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suspect that multiple 
band operation of the 
receiver had been 
contemplated during 
the design phase of the 
receiver. 

Like the plug-in coil 
forms, the tube sockets 
are all phenolic — no 
ceramic insulation is 
used anywhere in the 


receiver. This. is 
different from the 
transmitter, where 


ceramic was used for 
everything except for 
the coils in the output 
network. 

The tube socket pins 
are clearly numbered, 
which would be a real 
convenience except for 
the fact that the num- 
bers are incorrect! The 
numbering on the 
sockets runs counter- 
clockwise and starts 
with a different pin 


“1.” This caused me a few minutes of 
head scratching and is the sort of unan- 
ticipated problem that can easily lead to 
blowing all of the filaments in a dry-cell 
receiver. 
Circuitry 

The BC-186 uses two type 30 (VT-27) 
triodes for the audio stages and two type 
34 (VI-54) pentodes for the RF and 
regenerative detector stages. The receiver 
draws 250 mA at 2 volts, and 90 volts at 
7 mA. Remarkably, this adds up to a total 
power of only 1.6 watts! This is a good 
thing if you need to run the receiver for 
extended periods as the military would 
have, especially with 1930’s vintage 
battery technology. 

The audio and RF stages are biased 
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with — 4.5 volts and —3 volts respectively. 
That biasing, together with the low tube 
count and the use of tubes that draw only 
60 mA of filament current each accounts 


for the low power consumption. To put 


this in perspective, just heating the 
filament in a 6V6 requires 2.8 watts; 15 
watts is required for a 5U4 filament. 

The RF stage is a conventional pentode 
amplifier with tuned input. The 
secondary of the antenna coil is gang 
tuned with the regenerative detector stage. 
Regeneration is controlled by varying 
the screen voltage of the detector. A 
network of resistors is used to limit the 
range of screen voltage, but even with 
that my set will go into a nasty audio 
oscillation mode if I advance the 
regeneration too far. 

The audio section of the receiver is a 
two-stage, transformer-coupled 
amplifier. This section uses only eight 
components, including the two tubes. 
Transformer coupling has the advantages 
of lowering the parts count relative to 
RC coupling, and providing voltage step- 
up. A disadvantage of transformer 
coupling is that 70 or 80 years later the 
failure of a transformer is much more 
difficult to deal with than a capacitor or 
resistor failure. Sandy Wells (NS1W) 
ran into this problem — it was the 
interstage transformer that was open in 
his BC-186. He was able to put a new 
smaller transformer in the original case. 

Restoration 

My BC-186 came in excellent 
condition and didn’t even need much of 
a cleaning. 

In order to protect the filaments I built 
the power supply before trying to fire up 
the receiver, wanting a good stable source 
of filament voltage and reliable B+ 
connections. Is there anyone out there 
who has worked with a dry-cell receiver 


and not either popped a set of tubes or 
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Figure 8: The antenna coil undergoing 
repair. Four screws secure the coil to the 
base and four more hold the shield. The 
tiny solder lugs are not original, being 
part of my repair of a broken winding in 
the coil. The solder lugs are held together 
by one of the four screws that holds the 
coil to the base. 


found such a receiver with all of its 
filaments open? 

A few years ago failure of the retaining 
collar on the trimmer in the antenna coil 
necessitated replacing the trimmer, which 
required working inside the coil form, 
making it a tricky and difficult repair. I 
did work on a second BC-186, this one 
owned by Bill Fizette (W2DGB). The 
regenerative detector in Bill’s receiver 
would not go into oscillation. The 
problem turned out to be in the detector 
coil, where one of the windings had gone 
open. This repair was also challenging 
because the break was inside the form 
and nearly inaccessible, but in the end | 
was able to make the fix. 

Performance 3 

The BC-186 works surprisingly well 
when you consider that it was designed 
and engineered in the early thirties, that 
it is a regenerative receiver, and that the 
army's intended use for the set was 
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Figure 9: The uncluttered under-chassis layout is apparent, and makes working on the 
receiver easy. The four bathtub capacitors are plainly visible, with the interstage and 
audio transformers a little harder to see. They are just to the right of the center bathtub. 
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Figure 10: The BC-186 is a simple receiver. Note that there are only six fixed resistors, 
and that three of them are used in the voltage divider that controls the screen voltage 
of the detector tube. There is a shorting switch across the antenna. The manual suggests 
that you can monitor your transmitted signal by shorting the antenna. 
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different from the way a ham or SWL 
would use it today. But my initial 
evaluation of the receiver was quite 


different. I had owned a couple of good 


regenerative receivers, a Navy RBL VLF 


receiver, and a National SW-3 and had 
found them to work well, but they were 
long-gone by the time I got the BC-186 
and I had forgotten about my experiences 
with them. 

When I first got the BC-186 working 
and» beeanw listening \ to ¢f\ Wwawas 
unimpressed with its performance. The 
receiver was hard to tune, the audio 
quality was not very good, it overloaded 
easily and seemed to receive a lot of noise. 
(My antenna consisted of about 15 feet 
of wire up in the basement ceiling joists.) 
Asa result, the BC-186 became a display 
item that I would turn on only 
infrequently, listen to for a few minutes 
and then move on to something that 
worked better. It was, after all, a 
regenerative receiver and you couldn't 
expect a great deal from a set that was 
already obsolete some seventy years ago. 
That is where things stood until I found 
a companion BC-187 transmitter. 

When I bought the BC-187 it was with 
the intention of setting it up with the 
BC-186. While I was working on a power 
supply for the new BC-187 I put the 
receiver on my test bench and began 
several months of listening to and fiddling 
with it. I knew that I would be using the 
BC-186/187 set-up with an 80 meter 
dipole so one of the first things I did was 
to connect that antenna to the receiver. 

Naturally, it was hopelessly overloaded 
on the dipole. It was clear that I needed 
an attenuator between the antenna and 
the receiver. | wanted something simple 
and did not want to make any 
modification to the receiver itself. I found 
that a 7 pF capacitor between the center 
conductor of the 80 meter dipole and the 
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antenna post on the receiver would give 
signal levels about equal to those produced 
by my “standard reference” antenna (a 
10 foot wire). 

With this antenna configuration my 
opinion of the receiver began to change. 
With the attenuator in-line I checked the 
sensitivity of the receiver and found it to 
be limited by external noise — the receiver 
output noise drops significantly when I 
disconnect the dipole. A one microvolt 
signal from a signal generator (connected 
through this attenuator) is plainly audible. 
Later I added a 1 pF capacitor in series 
with the 7 pF cap because sometimes at 
night 7 pF does not provide sufficient 
attenuation. More recently when I started 
hearing DX pile-ups on CW in the 
evening, I added a second 1 pF cap in 
series, making it a three step attenuator. 
I use an alligator clip on the coax feed 
from the dipole to connect to the 
appropriate capacitor. With all 3 
capacitors in series the capacitance total 
is a bit less than 0.5 pF, very loose 
coupling indeed between the antenna 
and the receiver! The fact that it takes a 3 
step attenuator illustrates the limited 
dynamic range of the BC-186 (and other 
regenerative receivers) caused by the lack 
of AGC in these sets. Shifting between 
the three levels of attenuation does not 
cause significant shift in frequency of 
received signals — you can hear a slight 
change but it’s not enough to bother 
about. This is thanks to the isolation 
between the antenna and the detector 
provided by the RF stage. 

I measured the audio output power of 
the receiver and found it to be in the 
range of 10 to 15 milliwatts, which is 
plenty for a headset but won't provide 
much speaker volume. This makes sense 
because the military would not have 
planned for loudspeaker operation for a 
set designed to be used by an artillery 
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unit. 

I also discovered the reason for the 
poor audio quality, which turned out to 
be the military headsets I was using. The 
receiver can be set for either high or 400 
ohm output impedance; I had chosen the 
400 ohm setting and used modern (only 
50-year-old) 600 ohm headphones. 
When I switched to modern low- 
impedance headphones (through a 
matching transformer) I found the audio 
to be far better, and that it actually sounds 
good. I have run into this before and 
don’t know why it took me so long to 
figure it out yet again with the BC-186. 
From here on, these military headsets 
rather than the BC-186 will be the static 
display items. 

Shortly after writing the above I 
resurrected a speaker in a small metal 
cabinet, painting it dark green-olive drab, 
for use with one or the other of my 
military receivers. It turned out to be 
quite sensitive and with it the BC-186 


gave more volume than I thought possible. 
The volume was sufficient for my wife to 
request one day that I “please turn down 
all that beeping” when she was upstairs 
and nowhere near the receiver. 

Mechanical/shock stability of the 
receiver is very good. A sharp rap on the 
cabinet does not cause any significant 
frequency shift on a CW signal. There is 
a slight microphonic effect, but that’s all. 
The speaker output is high enough to 
annoy an XYL but not sufficient to cause 
acoustic feedback even with the speaker 
sitting in the BC-186 cabinet. 

The receiver was originally supplied 
with a calibration chart that was missing 
from my unit. The first thing I did after 
I got the receiver working was to make up 
a new one (Figure 11). The long-term 
dial resetability has turned out to be 
excellent. My original calibration chart 
(now more than 20 years old) has entries 
for WWYV at 2500 kc and CHU at 3330 
ke. The dial settings fell at 15.5 and 75.0 


DIAL DIAL DIAL DIAL 
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CALIBRATION CHART 
RADIO RECEIVER, BC-186 
SERIAL NO. 641] 


Figure 11, Replica Calibration Chart for my BC-186: This chart has an extra column 
to make room for entries that lie above 3700 kc, and for a few utility stations. 
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for these frequencies. Today these settings 
have changed only a little, to about 15.0 
and 75.5, despite having my having had 
the coils in and out numerous times and 
much playing with the receiver. For both 
of these frequencies I can set the dial, 
turn up the volume, adjust the 
regeneration and the stations will be right 
there, with the dial needing only a small 
tweak. 

I must add, however, that near a dial 
reading of 75, one division spans about 
20 kc, so the 0.5 change represents a shift 
of about 10 kc. At the other end of the 
band, near the dial setting of 15, one 
division covers about 10 kc so the change 
at the lower end of the dial is about 5 kc. 
Not bad long-term dial accuracy for a 
75-year-old regenerative receiver. 

My BC-186 actually tunes as high as 
3800 kc. It would be easy enough to shift 
the tuning range to cover more (or all) of 
the band but I prefer to leave the range as 
original, and anyway I have plenty of 
other sets that cover the rest of the band. 

Close to the end of my write-up on this 
project Bill Fizette sent me a copy of a 
BC-186 calibration chart (not from his 
BC-186). I had been looking for a chart 
for some time and it was only after weeks 
of searching that Bill finally found it. I 
was interested in seeing one for several 
reasons. First, it would let me duplicate 
the format and collect data in the same 
way that it had been done originally. 
Second, I was never sure that the range 
covered by my BC-186 had not been 
altered at some point. 

From Bill’s chart I learned that 
calibration data had been collected every 
20 kHz throughout the range of the 
receiver. The readings were recorded to 
one decimal place. I immediately realized 
that the decimal place was, at best, only 
an imprecise estimate given the small size 
of the graduations on the dial and the 
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uncertainty due to parallax. I had to use 
a magnifying glass to collect the data and 
this made the parallax more apparent. I 
took the measurements with the receiver 
connected to the dipole, kept the signal 
generator output quite low, changed the 
regeneration control as needed to keep it 
somewhat beyond the point of oscillation, 
and then tuned the receiver to zero beat 
for each reading. I then plotted the data 
from Bill’s chart and my new data. The 
two plots run parallel through the entire 
range, with my dial readings running 1 
or 2 divisions lower than Bill’s. By 
extrapolating the last 10 or so of Bill’s 
data points I determined that the actual 
upper limit for that receiver would have 
been about 3780 kHz. That limit is not 
too different from my receiver and lets 
me conclude that the tuning range of my 
receiver had not been deliberately altered. 

My wife (Becky) did the hard work in 
the above process. She made an Excel 
spreadsheet that duplicates the format of 
the original calibration chart except that 
it has an extra column for holding dial 
readings above 3700 kc. She also used 
the data in the spreadsheet to generate 
the plots. Please email me if you would 
like a copy of the spreadsheet. 

The BC-186 has the quickest tuning of 
any military set I have used: 3500 to 
3600 kc occupies about 4 dial divisions, 
and the outer edge of the tuning knob 
moves through only 5/16 of an inch 
when tuning this range. For comparison, 
a BC-454 80 meter command receiver, 
with the standard military local tuning 
knob, moves through about 2% inches, 
while my HQ-120 moves 8 inches in 
tuning this same 3500 to 3600 kc range. 

As this makes clear, the tuning is touchy — 
on CW and very touchy on SSB. But as 
with other regenerative receivers, the 
regeneration control will pull the 
frequency slightly, and this pulling makes 
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the control usable for fine-tuning over a 
limited (about 1 kHz) range. I use this 
“feature” as a final’ tuning tweak, 
especially with SSB signals. Fifty or sixty 
years ago this tuning rate would have 
made the receiver a candidate for the 
addition of one of the Philmore (or 
similar) reduction drives. Fortunately, 
none of the six receivers I have 
information on has had such a 
modification. 

When I first tried measuring warm-up 
drift on the BC-186 I was surprised to 
find that right from the moment of turn- 
on there was essentially no drift. This 
lasted for the first several minutes. Then, 
over about an hour the receiver moved 
only a few hundred cycles. After a little 
reflection I realized that the reason for 
this behavior is that there is essentially no 
warm-up when the whole receiver is 
dissipating only about 1.6 watts and each 
tube filament is contributing only 120 
milliwatts to the total. I also tried cooling 
the receiver (to about 40 degrees) to see 
the effect of a substantial temperature 
change. From a cold start there was still 
no initial drift, but over several hours it 
drifted about two kilocycles as it warmed 
to room temperature. 

With a regenerative receiver there is an 
almost irresistible tendency to make 
constant adjustments to the regeneration 
and tuning controls, but I have found 
that if you resist that urge, CW signals 
will just sit there and can be copied for 
long periods with no adjustment. This 
does not hold for SSB stations because 
varying signal strengths of two (or more) 
stations in a QSO will lead to distortion 


that is not noticeable on CW, so you © 


have to change the regeneration to raise/ 

lower the gain, which shifts the frequency 

slightly, so you readjust the tuning; SSB 

is not a “hands-off’ mode on the BC- 

186. Utility stations area different matter: 
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VOLMET USB weather broadcasts for 
aircraft on 3485 kHz (Gander, Canada), 
and 3413 kHz (Shannon, Ireland) are 
easier to copy on the BC-186 because 
when listening to a single station the 
variation in signal strength is much less 
of a problem than in a roundtable. These 
two happen to be my favorites, but there 
are dozens of utility stations in this part 
of the spectrum. An internet search will 
turn them up in short order. 

With the receiver set just below the 
point of oscillation the selectivity 
increases to the point where you can hear 
the sidebands begin to narrow on AM 
signals. When it goes into oscillation for 
CW and SSB, all of this selectivity goes 
out the window and your brain has to 
provide selectivity. As the point of 
oscillation is approached, the Q of the 
detector tuned circuit increases enough 
to give this sharp selectivity, which is lost 
when the circuit goes into oscillation. 
Anyone who has ever used a Q-multiplier 
recognizes this behavior, especially 
owners of the HQ-100 receiver. It features 
a Q-multiplier that works only on phone, 
because the BFO signal is generated by 
putting the Q-multiplier circuit into 
oscillation. As a result, but you get either 
selectivity or a BFO, but not both at the 
same time. The HQ-100A added a 
separate BFO so you could use the Q- 
multiplier on all modes. This was a real 
improvement and made the HQ-100A a 
better receiver for CW and SSB. 

After some weeks of listening to the 
BC-186, I decided to do a side-by-side 
comparison with a BC-454, the 80 meter 
command receiver. I found that almost 
any signal that can be heard on the BC- 
454 could be heard on the BC-186. The 
difference between the two is that the 
BC-454 is easy to use. You set the BFO 
on-or-off as appropriate, then tune in a 
signal, adjust the RF gain, and you are 
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done. With the BC-186, for a CW (or 
SSB) signal you have to adjust the 
attenuator, tune the signal, adjust the 
regeneration and volume controls, and 
then get the signal tuned exactly by 


making tiny adjustments of the tuning. 


and regeneration controls. (Small changes 
of filament voltage can also be used to 
shift the tuning slightly.) All of this 
requires concentration and a light touch. 
Phone signals are easier because the only 
critical adjustment is the regeneration 
control, and as you change the setting 
below the point of oscillation you can 
control the bandwidth to a degree. The 
BC-454 does exhibit warm-up drift 
during the first hour or so, which as I 
indicated above, you don’t get with the 
BC-186. The BC-454 is a better receiver 
from an ease-of-operation perspective but 
if you are willing to put up with the 
challenges it presents, the BC-186 will 
reward with you with the real satisfaction 
of getting usable signals from it. 

I chose the BC-454 for this comparison 
because the two receivers are near 
contemporaries — the design of the type 
K command sets, which evolved into the 
BC-454 etc., began in 1934, about the 
time that the BC-186 entered service. 
Another reason for my choice is because 
of their similar size and weight (about 6 
pounds for the BC-454.) It would make 
no sense to compare the BC-186 to larger, 
heavier, and more capable receivers that 
were available in the mid-thirties. 

Power Supply 

The BC-186 requires five separate 
voltages: 90 and 67% volts for the plates 
and screens, 2.0 volts for the filaments, 
and — 3 and — 4.5 volts for bias. I built a 
conventional power supply for these 
voltages: a bridge rectifier for the B+ that 
includes a voltage divider for the screens, 
another bridge with an LM-317 regulator 
chip for the filaments, and a third bridge 
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with a voltage divider for the bias voltages. 
I used a VR-90 instead of a Zener diode 
to regulate the B supply because you 
don’t get that lovely violet glow from a 
Zener diode! 

After several years of service I finally 
noticed that the LM-317 ran rather hot. 
To remedy this I inserted two 1 ohm 
resistors between the bridge and the LM- 
317. This decreases the voltage drop 
across the LM-317 to the point where | 
am happy with its temperature — it is 
much better to dissipate power in resistors 
rather than transistor junctions! | 
determined the amount of resistance that 
I could insert by listening carefully to the 
BC-186 audio as I increased the 
resistance, until I could hear noise 
developing due to insufficient voltage at 
the input of the LM-317. My normal 
line voltage is 120 volts, but during this 
testing I reduced the input to the power 
supply to 110 volts in order to give a little 
headroom in case my line voltage droops. 

Given its low power consumption, the 
BC-186 would be a good candidate for 
operation on battery power. Modern 
batteries would operate the receiver for — 
who knows how long? I could not resist 
finding out: An alkaline D cell has a 
capacity of around 13,000 milliamp- 
hours (mAH), a 9 volt alkaline transistor 
battery, about 500 mAH. At the currents 
drawn in the BC-186, a pair of D cells (in 
series) would last about (13,000 mAH/ 
250 mA) = about 52 hours for the “A” 
supply. A set of ten 9 volt transistor 
batteries (in series) would give about 
500/7 = 71 hours for the “B” supply. So 
the batteries would last for months if the 
receiver were used for about half an hour 
per day — if you don’t forget to switch off 
the set! You would also need batteries for 
the two bias voltages, but these would 
also have long life, because they don’t 
draw significant current. But I sometimes 
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run the BC-186 for days (or weeks) at a 
time and batteries are not practical for 
that kind of operation. 

Naturally, I decided to build a battery- 
pack power supply. I used a dozen 9 volt 
batteries, two D cells, and 5 AAA cells for 
the two bias supplies, and worked 
carefully and methodically to protect the 
delicate filaments of the tubes. I built the 
filament circuit first, testing it on the 
receiver, then the bias circuits, testing 
them, and finally added the high voltage. 
In the final stage of the testing I noticed 
a lot of quiet coming out of the headset 
and soon discovered that somehow I had 
blown the filaments. In order to protect 
my remaining tube stock I decided to 
give up further work on the battery supply 
because I have no idea of what went 
wrong. 

I have tried to look on the bright side 
of all of this. Immediately after it 
happened I checked my tube stock and 
did find a couple of number 30s. I found 
only a single 34 and so I checked a tube 
substitution guide. I found that a 32 is an 
acceptable: substitute. The) most 
significant difference between the two 
tubes is that the 34 is a “super-control” 
pentode, while the 32 is a sharp cut-off 
type. “Super-control” is the term used in 
my 1940 RCA receiving tube manual for 
what modern hams today would call a 
“remote cut-off” tube. Because both 34 
stages use fixed bias in the BC-186 this 
difference should not matter, which is 
just what I found. 

The 32s work about the same as the 
34s, the only difference being the setting 
of the regeneration control. I also found 


that you can buy 34s for about six dollars, . 


while the 30s are a bit steep at about 20 

dollars. | am going to order a couple of 

34s so that I can use the correct tubes in 

the receiver, and I will put 30s on my list 

of stuff-to-look-for at a hamfest. As I 
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said, I try to look on the bright side of 
problems like this! 
Manuals 

TM 11-231 is the SCR-178 technical 
manual; an internet search will find a 
downloadable version (it is not in the 
BAMA archive.) The manual is dated 
December 15, 1941, and refers to the 
previous revision of the manual: “TR 
IZ LOSe AeA Dilton 93/7, and toraplater 
January 3, 1939 revision. I have been 
unable to find copies of these earlier 
manuals. 

TM 11-231 is 41 pages in length and 
contains less detail than we are used to 
seeing in most military manuals. 
Interestingly, the manual has four views 
of the SCR-179 loaded on a horse. 
Another manual, TM 11-310, titled 
Schematic Diagrams for Ground Radio 
Communication Sets contains 
troubleshooting information for the SCR- 
178 (and many other sets) that is not 
covered in the technical manual. This 
makes it a useful supplement to TM-231 
and it, too, is available on the internet. 

The SCR-178 in Service 

At the beginning of WW II the SCR- 
178 was already obsolete. The single 
reference I have found for combat 
deployment of this set is in the three- 
volume History of the Signal Corps in 
WWI, (Reference 1) from which the 
following quote is taken. It is from a 
section on the winter 1943/44 Italian 
campaign at which time the U.S. Fifth 
Army was fighting in the mountains, 
repeatedly attacking Monte Cassino: 

“The problems of maintaining 
communications increased in direct 
proportion to the worsening weather and 
terrain... No longer could linemen, for 
example, work from standard military 
vehicles specially designed for the work. 
Instead they had to resort to mules, carts, 
jeeps, and even bicycles ... The radiomen 
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were beset with equal woes... 

“Weeks earlier, AFHQ had asked 
Washington to search warehouses for 
any old pack radios SCR-179 and SCR- 
203, designed to be slung like saddlebags 
across a mule’s back, and to ship them at 
once [See figure 12]. Once used by the 
cavalry, these ancient sets were warmly 
welcomed by the troops in Italy, who 
made utmost use of them. Primitive 
fighting conditions could put a premium 
value on what otherwise seemed antique 
equipment and transport alike. Pigeons, 
too, won renewed respect in the 
mountains, carrying as many as three 
hundred messages a week at some 
headquarters.” 

The SCR-178 also saw some domestic 
service as described in the July-December 
issue of The signal Corps Bulletin 
(Reference 2): In January 1937 serious 
flooding occurred in southern Illinois. 
The Signal Corps responded to this 
emergency by supplying radio equipment. 
The SCR-178s did not receive high marks 
in the after-action report: 

three radio sets SCR-178 [and 
other military sets] were sent from the 
Sixth Field Artillery Brigade... and several 
60-watt amateur sets were sent from C. 
C. C. camps complete with gasoline- 
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Figure 12: This is a 1940 
photograph of the SCR-203, 
one of the very few 
photographs of a pack-animal 
set. The receiver is showing - 
the transmitter is on the other 
side of the horse. It is obviously 
posed, but still an interesting 
photo. 


driven generators... While 
several types of Army radio 
sets proved invaluable in this 
emergency and all served useful 
purposes, it is believed that the entire 
experience showed the inadequacy of 
ordinary Army field radio equipment for 
purposes of this kind.. 
Some Other Regenerate Receivers 

¢ Knight Ocean Hopper: This is an 
example of the bottom-end of 
regenerative receivers (there are many 
competitors for this title.) | once owned 
an Ocean Hopper and could hear plenty 
of signals, but any new ham trying to 
actually use one of these on the ham 
bands might well have given up on ham 
radio. Still, these sets offered at least a 
start for countless kids back in the forties, 
fifties and sixties. 

¢ RAL: The RAL is a WWII vintage 
receiver used by the Navy, a behemoth 
weighing 75 pounds with a separate 40 
pound power supply. It covers 300 ke — 
23 Mc. By all accounts, this is the best 
performing regenerative receiver ever 
made. I have never owned one, for obvious 
reasons. There are several youtube videos 
showing the RAL in operation that 
confirm the above performance claim. 

¢ RBL: This is another WWI vintage 
receiver, covering 15 — 600 ke and 
weighing 75 pounds (with a built-in 
power supply.) I once owned one of these 
and can attest to the fact that it worked 
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very well indeed. Both this receiver and 
the RAL have audio filters to provide 
additional selectivity. 

* SW-3: This classic National receiver 
is another near contemporary of the BC- 
186, dating from the early thirties. Also, 
it is similar circuit-wise to the BC-186; it 
has RF and detector stages, but only one 
AF stage. I had one of these, now long 
gone, but I recall that it worked well, 
completely outclassing sets like the Ocean 
Hopper and Space Spanner. I used it for 
listening to CW and SSB on 80 meters. 
Even today it would make a practical/ 
usable ham receiver for any die-hard old 
timer. 

Final Comments 

A search of the Electric Radio back 
issue database for “regenerative” will 
return some twenty articles on 
regenerative receivers, illustrating a 
continuing interest in the topic. 

Also of note is Mike Murphy’s 
(WU2D) Deconstructing the 2-Tube 
Autodyne (in the February 2011 issue 
#261) that contains a wealth of technical 
information and that would be a good 
first-place-to-look for anyone thinking 
of building a regenerative receiver. 

Bruce Vaughan (NR5Q, SK) is well 
remembered by many ER readers, and 
built over 60 regenerative receivers. In 
the December 2001 issue #151 he 
described the performance of his 60th set 
(The Ultimate Regenerative Receiver) 
where he began by summing up what you 
can (and cannot) expect from a 
regenerative receiver. His comments are 
worth re-reading every few years by 
anyone interested in this topic. The BC- 


186 hits Bruce’s mark in a number of. . 


ways but misses some, most notably the 
high tuning rate that Bruce would not 
have liked at all. 
I look forward to completing my BC- 
187 transmitter project, setting it up 
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with the BC-186 and putting together a 
piece on the BC-187 that will include a 
report on how the BC-186 holds up 
under the conditions imposed by making 
actual on-the-air contacts. 

Meanwhile I will continue listening to 
the BC-186, marveling that a four tube 
regenerative receiver designed more than 
85 years ago remains a usable piece of 
equipment to this day. 
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The Hammarlund HQ-110 and HQ-110A Overview 


Surprisingly Good Receivers! 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 
ke8rn@comcast.net 


Figure 1: The HQ-110, from the Owner’s 
Manual 


The HQ-110 and HQ-110A’s Place 


in Hammarlund’s Lineup 


The Hammarlund HQ-110 and the 
HQ-110A were Hammarlund’s lower- 
cost, ham-band-only receivers from the 
late 1950s and early 1960s. The HQ- 
110 and HQ-110A are guilty by 
association since they share their cabinet 
and front panel layout with the single 
conversion, very-mediocre-at-best HQ- 
100, which was a general coverage SWL 
receiver. 

The HQ-110 is a double conversion 
design that covers 160 to 6 meters; it is 
double conversion above the 80 meter 
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band, and single conversion on 160 and 
80 meters. The IF frequencies are almost 
identical to the first and second IF of the 
Hammarlund HQ-170 and HQ-180 
triple conversion receivers 
and the double conversion 
HQ-145. For “seure 
reason, the first IF of the 
HO-110" ¥s Pree: 
different than that of the 
other Hammarlund 
receivers. The HQ-110 
and HQ-110A have a first 
IF of 3045 kHz; the HQ- 
170 and ‘170A, the HQ- 
180 and ‘180-A, plus the 
HQ-145 and ‘145A all 
have a first IF of 3035 
kHz. | 

All the receivers have a 
second IF of 455 kHz; the HQ-170 and 
HQ-180 versions have a third IF of 60 
kHz to allow high performance LC 
filtering. 

Of these receivers, only the HQ-145 
and HQ-145A have any form of crystal, 
crystal lattice, or mechanical filtering; 
the HQ-110 and HQ-110A have fairly 
effective Q-multipliers. The HQ-145 and 
HQ-145A have a single-crystal filter. 

The Q-multiplier in the HQ-110 and 
HQ-110A is totally separate from the 
BFO; on the HQ-100 the BFO and Q- 
multiplier are the same stage. The HQ- 
100 had an available kit to install a 
separate BFO so the Q-multiplier could 
be used on CW — and also SSB if you are 
patient and have a steady hand! The HQ- 
100A had a separate BFO and Q- 
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HAMMARLUND 
11€2-110 


e DOUBLE CONVERSION! 

@ 6, 10, 15, 20, 40, 80 AND 

160 METER BANDS! 

SEPARATE SSB LINEAR DETECTOR! 
Q-MULTIPLIER! 

BUAL DIALS! 

CRYSTAL CALIBRATOR! 

CRYSTAL CONTROL! 

@ SEPARATE STABILIZED BFO! 

@ DIAL SCALE RESET! 


@eeoee 


Hammarlund’s done it again. 
Here’s a real sweetheart for the amateur... 


The HQ-116 incorporates all the features you need 

at a price that’s hard to believe. Only through 
Hammarlund’s exclusive production techniques could 
so much receiver be offered at so low a price. 


It’s VY FB OM—so get all the details 
right now—you’ll be amazed at what 
Hammarlund’s done this time... 


$20G-22" 


* Optional Telechron ovtomatic clock-timer $10.00 extra. 


Figure 2: This is Hammarlund’s introductory HQ-110 ad from May 1957 QST. The 
HQ-110 was produced from 1957 until 1962 and was very popular. The HQ-110A was 
produced from 1961 to 1969, so it actually had a longer run. 


multiplier; it was a much better 
arrangement. 
Clocks — the Option That Was 
Unique to Hammarlund 
Like all Hammarlund receivers of the 
era, except for the Super Pro 600, the 


HQ-110 and HQ-110A could be 
equipped with a built-in clock. This could 


be used to turn the receiver on at a preset - 


time, allowing the receiver to be turned 
onahalfhour before the operator planned 
to use so it would drift less as it warmed 


up. The HQ-110 had a 12 hour clock; 
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the later HQ-110A could be ordered or 
equipped with a 24 hour clock rather 
than the 12 hour version. 

Calibrators and Speakers in the 

Hammarlund Line 

The HQ-110A had a built-in crystal 
100 kHz calibrator; the HQ-170 and 
HQ-180, and their “A” versions, all had 
a calibrator, but it was an accessory for 
the HQ-100 and HQ-145 and their “A” 
versions. The only 'other accessories for 
these receivers, besides the clocks, were 
the S-100 speaker, sold to match the 
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HQ-100 and HQ-110. The larger S-200 
speaker could, of course, be used with the 
HQ-110, but was designed to go with 
the HQ-145, HQ-170, HQ-180 and 
their “A” versions. 
Six and Two Meters on the 
Hammarlund HQ-110A 

The HQ-110A was improved with a 
separate six meter antenna input that 
allowed a coaxial cable to be easily used, 
even when an HF long wire, vertical, or 
triband beam was used below six meters. 
The earlier HQ-110 did not offer a 
separate antenna input for six meters. 
Late in the life of the HQ-110A, 
Hammarlund offered the HQ-110A- 
VHF with a built-in two meter converter 
and six meter preamplifier. The HQ- 
110A gained dial calibrations for a two 
meter converter with a six meter output, 
so offering an internal converter seemed 
like a logical move. The converter and 
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preamplifier used the RCA Nuvistor 
tubes; the preamplifier really improved 
the six meter performance. 
Circuit Design of the Hammarlund 
Receivers 

Looking at block diagrams of the two 
receivers, the HQ-110 and HQ-110A 
were much closer to the larger HQ-145 
than the similar-size HQ-100. The HQ- 
100, HQ-145, and HQ-180 all had a 
main tuning control and a bandspread 
control for the various amateur bands 
and two separate tuning capacitors were 
used. One was for main tuning and one 
for electrical (not: mechanical) 
bandspread. The HQ-110, like the high- 
end (for Hammarlund!) HQ-170 and 
HQ-170A had two dials, as used on the 
other general coverage receivers 
mentioned, but on the HQ-110 and HQ- 
170 both dials were controlled by assingle 
knob and were mechanically linked 


—— 


10A. (Courtesy Dave Ishmael, WAGVVL) 
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Figure 4: There are 
significant front-end 
differences (and also . 
likely RF performance 
differences) between 
the HQ-110 and HQ: 
110A. The HQ-110 
(enlarged photo to the 
right) has six ganged 
sections for the tuning 
capacitor. Per the 
schematics, capacitors 
C1A and C1B and the 
antenna trimmer are 
tuning the 6BZ6 V1 RF 
amplifier grid circuit. 
The antenna trimmer 
is always in parallel 
with C1B. In the 160 
and 80 meter 
bandswitch positions, 
CIA is in series with 
C1B/trimmer. In the 
higher frequency 
ranges CIA is out of 
the picture and the RF grid coils are tuned only by C1B and the trimmer. 
Capacitors C1C and C1D tune the 6BZ6 RF amp plate and 6BE6 mixer grid. On 160 
and 80, both are in parallel. In the higher frequency ranges, only C1D is active. 
Capacitors Cl1E and C1F tune the 6C4 oscillator grid circuit. They are in parallel for 
the 160 and 80 meter ranges. Above that only CIF is in the circuit. 

The HQ-110A schematic shows a much different front-end. The tuning capacitor has 
only four stators (complete sections), not six as on the HQ-110. The 6BZ6 RF amplifier 
grid is tuned only by the antenna trimmer. It does not have a gang of the main tuning 
capacitor associated with it, as above. Capacitors C1A and C1B are associated with the 
RF amp plate/mixer grid. Both are in parallel on 160 and 80. On the higher frequency 
ranges only C1B is active. Capacitors C1C and C1D tune the local oscillator. It looks 
like C1C is switched in on 160, 80, and 6 meters, out otherwise. Also, from the 
description of the various coils in the parts list, it appears that the three-section 
condenser receiver (HQ-110) tunes 6 meters as is, without a converter. (Detective 
work on the front-end differences is courtesy of Jim Hanlon, W8KGI.) 

Per Fred Osterman’s Shortwave Receivers Past and Present, HQ-110 receivers above 
serial number 7000 have circuit changes, so be sure to get the correct manual for your 
receiver. It is thought by many that the front-end design of the HQ-110 was the 
forerunner of the later HQ-170. 
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Figure 5, Bottom-Chassis View of the HQ-110A at WAGVVL: Note the somewhat 


simpler layout with fewer alignment components. 


together so they moved at the same time. 
All the Hammarlund receivers listed have 
a free-running tunable oscillator to make 
the first frequency conversion to the first 
IF. As a result of this design, all the 
Hammarlund receivers listed, as well as 
most models from Hallicrafters and 
National — plus RME — drifted more as 
you went to higher received frequency. 
The drift was approximately proportional 
to the frequency being received. Collins 
was the first ham radio manufacturer to 
offer receivers with a crystal-controlled 
first-conversion stage and a tunable 
second IF; this concept was soon copied 
by Drake, Heathkit, and later by many 
others. Receivers using this concept are 
much more stable and are essentially as 
stable at the higher frequencies as they 
are at the lower ones. Among the five- 
band transceivers of the 1960s, only the 
Swan changed the frequency of the 
tunable local oscillator, making them less 
stable at higher frequencies. Among the 
triband SSB transceivers, only the Galaxy 


34 Electric Radio #349 


III did not switch the frequency range of 
the tunable oscillator (and, of course, the 
20-15-10 meter Collins KWM-1 did not 
either). The tribanders from Swan, 
National, and Transcom used the 
difference frequency of the IF and the 
tunable oscillator to get to 80/75 meters, 
and the sum to get on 20 meters. For 40, 
the frequency of the tunable oscillator 
was changed. The four band radios from 
SBE worked like five-banders, but Swan 
and had a fixed-range tunable oscillator 
that was mixed with a crystal-controlled 
oscillator. 

Tubes Used in the Hammarlund 

HQ-110 and HQ-110A 

Unlike the HQ-145, HQ-170 and 
HQ-180, which went to solid state diodes 
for DC power rectification when 
upgraded to the “A” versions, the HQ- 
110 and HQ-110A both used a 5U4GB 
vacuum tube rectifier and never went to 
solid state. The 5U4GB was probably 
overkill for the HQ-110 and HQ-110A; 
the smaller 5Y3GT would probably have 
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is page has bottom and top-chassis views of the HQ-110. 


Th 
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Figures 6 and 7 
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Figure 8: This is the front panel on the attractive Hammarlund 110A. The HQ-110A 
added a separate BFO so that its Q-multiplier could be used on all modes. In the HQ- 
110, the Q-multiplier works only on phone because the BFO signal comes from an 
oscillating Q-multiplier, which can be inconvenient. A variant, the uncommon HQ- 
110-VHF, had a 6 meter preamp and a 2 meter converter installed. Early HQ-110 
versions had considerable hum modulation on 6 meters. Both the HQ-110A and the 
HQ-110 could be ordered for export with a dual 115V-230V AC input. (Photo 


Courtesy of Dave Ishmael, WAGVVL) 


been adequate. Export versions of the 
Hammarlund receivers (HQ-110E and 
HQ-110AE) were available to allow 
operation from 110-120 VAC or 220- 
240 VAC depending upon the AC power 
available in the place where it was to be 
used. The higher-end HQ-170A and 
HQ-180A receivers had a separate 
filament transformer for the local 
oscillator and first mixer tubes to improve 
frequency stability; this idea never made 
it down to the less expensive HQ-110 
and HQ-110A. The balance of the tubes 
in the HQ-110 and HQ-110A were 7 
and 9 pin miniatures like the 6BAG, 
6BE6, and 12AX7. Very small Nuvistor 
tubes were used only in the HQ-110A- 
VHF version of the receiver in the two- 
meter converter and six-meter preamp. 
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None of the Hammarlund receivers used 
Compactron multi-section tubes. 

I sold and serviced these receivers when 
they were new at Bernie’s Ham Shack on 
21st Street in Cleveland, Ohio. I felt OK 
about selling this receiver, as it worked 
fairly well and was not a bad value for the 
money; only the HQ-100A was really 
not a good performer. Based upon its 
cost, the Drake 2-B and 2-C offered 
much better operation for close to the 
same money, but we only sold 
Hammarlund, Transcom, Gonset, and 
Galaxy. I have always thought the Galaxy 
V and its later versions are not given the 
respect their quite good performance and 
advanced design merited. 


ER 
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New Life for Vintage VHF/UHF Transceivers 


By Dale Parfitt, W4OP 
PO Box 645 | 
Glenville, NC 28736 


parincl @frontier.com 


Like most of us that collect and restore 
vintage rigs, it is partly about saving 
them from being part of a landfill and 
partly nostalgia. After | had gone through 
mostly all of the HF rigs that I longed for 
as a 12-year old novice (WV2YPY), I 
began to get interested in the VHF rigs I 
had as a kid. Some years ago I saw a 
manual on eBay for the Lafayette luggable 
HA-650 (Figure 1). This is a solid state 
6M AM transceiver featuring 2.5W 
output to either the built in telescoping 
whip or the Motorola socket on the left 
side of the rig. Power source is either an 
external nominal 11-16VDC or the 
internal battery pack which consists of 
10, yes 10 D cells. The rig weighs 9 
pounds with batteries or 6 pounds 
without. Features are basic- receiver 
tugine, opot., Volume, 5S .meter, 
Microphone connector, headphone 
connector and TX crystal select. The 
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microphone connector is an odd 4 
terminal device which was popular in 
some citizens band radios. Six crystal 
sockets are provided inside the latched 
battery pack enclosure. 

Electrically the transceiver uses 14 
transistors and six diodes. The receiver is 
single conversion with a tracking RF 
stage, bipolar mixing, two 1650 kHz IF 
stages and classic diode detector. It 
appears that the RF stage and both IF 
stages are controlled by AGC. The tiny S 
meter is said to be calibrated from S1 to 
30dB over S9. Receiver tuning hashmarks 
are every 100 kHz- probably good enough 
for the AM era. 

The transmitter features a classic 8 
MHz oscillator, multiplier chain, buffer 
and final. The final is collector modulated 
using a separate winding on the audio 
output transformer. 

It was perhaps 10 years later that I 
located an HA-650 that appeared 
restorable. After arrival in the mail, | 
made some basic checks and everything 
functioned albeit a little noisy and stiff 
on the controls. Fortunately, the battery 
box was pristine. I sent the 
cabinet out for bead blasting 
and powder coating while I 
went through alignment and 
cleaning. While the chrome 
whip, mic connector and 
cabinet latches looked rough, 
they cleaned up like new using 
Novus plastic polish. The 
front panel was removed, 
carefully polished with 
Meguiars Mirror Glaze #3 and 
finished off with auto wax. 
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My unit was missing 
the 10 D cell battery » 
holder and I would be 
interested to learn if 
anyone has source for 
these. 

After reassembly, it 
really brought back the 
fun I had on Harris 
Hill outside Elmira, 
NY, in the mid 1960s. 
Harris Hill was the 


glides’ Seapitol sof |Rl= 1¢e [o7eae 
America for some ire, R3= 10K 
time= (partly because |o4. gate ah 
Schweitzer aircraft was iia 


so close by. The ‘hill’ 


es @. 1UF 4 
~ C2= 39@pF - 


has one side that is a precipitous fall off of 
several thousand feet. Glider owners 
offered rides on the weekend which just 
added to the allure of that operating site. 
It was also a popular place for teenagers 
to park- but that is another story for 
another magazine. Summer days, with 
an accompanying sporadic E layer 
opening often found me operating from 
that hill top. The little HA-650 made 
numerous AM contacts, sometimes aided 
by a HyPar 3 element portable Yagi. 

Fast forward 50 years and I now live in 
an isolated area of the far western NC 
mountains- no 6M AM nets, and 
nonexistent local 6M AM activity. Even 
strong sporadic E opening sometimes fail 
to yield any AM activity between 50.4 
and 50.5 MHz. What to do with this cute 
little rig? 

The thought occurred to me to see if I 
could hear any beacons or SSB/CW 
activity by adding a BFO. I fired up the 
Adret synthesized signal generator on 
1650 kHz, connected up the 6M long 
Yagi and loosely coupled the Adret’s 
output into the rig’s IF. W4CBX’s beacon 


was immediately heard. Gary is a little 
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little touchy but stable. The beacon’s S/ 
N was about identical to my K3. With 
that early success, I drew up a simple 
crystal oscillator and went in search of a 
1650 kHz crystal (Figure 2). 

I found a site of CB parts called Ken’s 
Electronics and found a single 1650 kHz 
crystal: 

https://www.kenselectronics.com/ 
lists/cbxtal.htm 

I include the URL, as although Ken 
only had the one 1650 crystal, he has lots 
of others that may be useful in BA 
restorations. What with ICM now gone, 
sources of cheap crystals are few and far 
between. The oscillator worked right off 
and I quickly had it connected into the 
HA-650 after some playing with its 
output level. Within the week, 6M 
opened up and I was copying beacons, 
lots of CW and SSB. Of course, the S 
meter circuitry was being dominated by 
the BFO but I now had a vintage rig that 
I could play with regardless of the lack of 
regular AM activity. 

I was not quite done because my lash 


up would not fit into the crowded HA- 
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SvUmeao bald out a PCB using 
ExpressPCB. The board had to be small- 
a little larger than a postage stamp. | 
included AC output coupling and a 10T 
pot to control the RF output level. To 
make my size requirements, there are (2) 


SMD The rest of the 


components are all through hole. A week 


resistors. 


later a set of 9 boards arrived complete 
with solder mask and component outline 
and designation silk screening (Figure 
3). lL always try to avoid making any new 
holes in my vintage gear. In this case, I 
made a small aluminum bracket that 
mounted on the bottom of the main 
board close to the 1650 kHz IF stages 
using an existing hole (Figure 4). Finding 
+12VDC was easy, but I struggled with a 
method to turn the BFO on and off 
without making a hole. I settled on a 
method that others might find useful for 
their accessories. The Lafayette mic 
connector had 4 pins, only three of which 


Figure 4 
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were used — mic hot, PTT and ground. | 
used the 4th pin to connect to the BFO 
board’s ground. Vcc was permanently 
connected to the PGBegsene ikF 
Connection had spare mic plugs and | 
used one wired up so that when inserted 
into the microphone socket would ground 
the BFO and thus enable it. While I have 
not yet tried it, the transmitter when 
keyed does not chirp and it should be 
possible to work CW with this rig by 
substituting a key for the PTT line. 
Simply shorting 
microphone plug and plugging in the 
Lafayette mic returns the rig to normal 
AM use. 
Hallicrafters SR-46 

This might be the end of the story; had 
not a Hallicrafters SR-46 followed me 
home one weekend (Figure 5). This was 
the other 6M AM rig I owned back in 
Elmira. Hallicrafters made a very 
attractive 6M and 2M pair of tube AM 
rigs with an optional matching VFO. 
Like the Lafayette rig, the Gonsets and 
others, they are better described as 


removing the 


combined transmitter/ receiver as they 
share very little common circuitry. The 
receiver features a Nuvistor front end 
and dual conversion: 20.15 and 1.650 
MHz LE he 7p aR acerauns 30212 
watts input, Heising modulated and uses 
25 MHz crystals through a doubler stage. 
Included in the rigs are both AC and DC 
power supplies. A more comprehensive 
review of the 2M version appeared in ER 
#230- July 2008 issue. 

What immediately caught my eye was 
the 2nd IF of 1650 kHz- same as my 
Lafayette HA-650. Perhaps I could extend 
this rig’s usefulness in the same way I did 
the Lafayette. Some years back I had a 
very nice phone call with Daryl Kemper 
of Network Sciences. Daryl knows more 


about crystals and crystal filters than 
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perhaps any man alive. In my renewed 
search for another 1650 kHz crystal I 
happened onto the Network Science site: 
http://www.networksciences.com At one 
time they had made a filter centered at 
1.6485 MHz. Close enough to 
1.650MHz for these wide vintage rigs. 
Another enjoyable call to Daryl and a 
week later some of the crystals appeared 
in my mailbox. This time it took me close 
to a half year to get fired up for the 
addition of a BFO. I used the same PCB 
I had designed for the 
HA-650. This time I 
found a convenient 4- 
40 screw used to 
mount a tube socket 
and machined a 4-40 
aluminum spacer to 
mount the BFO board 
(Figure 6 and Figure 
7). 12V was available 
from the T/R relay key 
line. I changed out the 
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100uF smoothing capacitor on the relay 
line for a 2200pF capacitor and thus 
solved the requisite +12VDC I would 
need for the BFO. After a little research 
I ended up coupling into the control grid 
of the Ist 1650 kHz IF amplifier with a 
150pF disc capacitor. While copying the 
W4CBX beacon I set the BFO RF output 
level to a point that yielded a nice CW 
note and also had a nice note when the 
spot function was used to tune in one of 
my TX crystals. As with the Lafayette, I 
think I found a good level that would 
accommodate a wide range of input level 
signals without having to ride the non- 
existent RF gain controls! Tuning is a 
little touchier than on the Lafayette but 
doable by any old timer who developed 
the safecracker touch acquired in our 
youth. If these rigs only covered the 
bottom 1 MHz of the band, tuning would 
be less critical. The VFO drifts quite a bit 
on my SR-46, likely due to the extreme 
heat buildup in the enclosed cabinet. I 
highly recommend propping the lid open 
and keeping it open when using the SR- 
46 and SR-42 rigs. But, as with a lot of 
the old gear, the VFO eventually does 
stabilize and backlash can be dealt with. 
Clegg 66er 


I had about given up on my search for 


a clean, unmodified Clegg 
66er — the dream AM rig of 
my youth, when one in as new 
condition showed up on eBay 
(Figure 8, Right). It really did 
look like new. After arrival, a 
quick check showed the only 
issue was the meter coil was 
open. I replaced it with a spare 
and had the rig on the air with 
its original mic the same day it 
arrived. Of course, the next 
step was to install one of my 


BFO boards. The Clegg uses 
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a 10.7 MHz Ist IF anda 455 kHz 2nd IF. 
I had a 10.7 MHz crystal so I decided to 
try that first. The BFO would not oscillate 
with the original feedback capacitor 
values used with the 1650 kHz crystals. 
C2 was changed to 39pF and C3 to 
2200pF. When I had first laid out the 
BFO PCB small size was a must given the 
cramped quarters of the HA-650. But 
even with the SR-46 and the Clegg, the 
small size allowed for more mounting 
options. My first choice was below chassis 
near the 66er’s 10.7 MHz IF stage. This 
proved unworkable for a couple of 
reasons. First the leakage from the 
unshielded PCB was enough to saturate 
the Ist IF. The level control on the board 
did nothing as the leakage was from the 
board itself. I next mounted the board 
over near the 2E26 final and while better 
there was still significant leakage. I further 
filtered the Vcc line and mounted the 
board on top of the chassis. Better but 
there was just too much downstream IF 
gain and the 10.7 MHz signal from the 
unshielded BFO board was leaking 
everywhere. 

Imhad) avoile; of 459k Eizaceramic 
resonators and built another BFO board 
using it and scaled C2 to 1000pF and C3 
to 0.047pF. The board oscillated first 


June 2018 4] 


Figure 10 


time- only about 300 Hz low. So I 
mounted it below chassis (Figure 9 and 
Figure 10) and ran an unshielded wire 
over to the cathode of the Ist 455 kHz IF 
amplifier V5. Finally, I had complete 
control of the 455 kHz insertion level 
with the BFO on board pot. I then did a 
quick repeak of the 455 kHz IF. 

I set the BFO level such that I could 
copy very weak signals and also S$9+ 
signals. 

Using a dummy mic plug was not an 


option for the 66er as it uses a stereo 14” 
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socket- all pins were being used. If I 
could find a 100k linear pot with a push- 
pull switch, I could replace the existing 
squelch control. One of my favorite BA 
parts sites is Playthings of The Past: hrtp:/ 
/www.oldradioparts.com/pg2.htm 

While the site is a bit archaic by today’s 
standards, it is perfectly usable — 
particularly if you use the “Chrome Find” 
feature. Gary had just the pot I needed, 
NOS in the box for a very reasonable $5. 
I ordered a pair and in order to meet the 
$20 minimum order, I bought 
a book that looked interesting 
— ENIAC, the story of the 
world’s first digital computer. 
It is a hardback with a like 
new jacket and is fascinating 
reading. 

Installing the pot was the 
easiest part of the conversion. 
Results have been gratifying. 
The tuning is quite smooth 
allowing for easy readability 
of both CW and SSB. As with 
everything Clegg built, the 
parts are first rate — large 
ceramic coil forms, Teflon 
wiring, and a robust 12 watts 
plate modulated output. 

This same scheme should 
be usable on the Polycomms, 
Lafayette, Knight and other 
rigs of the 6M AM era. Some, 
like the Heathkit Shawnee and Pawnee 
included a BFO, but they are the 
exception. 

Color photos of the rigs may be seen 
2G 


http://www.parelectronics.com/ 
vintage-lafayette-ha-650.php 

http://www.parelectronics.com/ 
vintage-Hallicrafters-6 M-AM-SR- 
46.php 

http://www.parelectronics.com/ 
vintage-clegg-66er.php 
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“Then and Now” Radio Price 
Comparisons Revisited 


By Neil D. Friedman, N3DF 
434 E 1* Street 

Dayton, OH 45402 
n3df@arrl.net 


Accounting for Inflation 

In 1979, I purchased a Drake TR-7 
transceiver, with accessories, from the 
estate of a deceased local radio club 
member for $2,000. That was a huge 
purchase for a junior federal civil servant. 
In fact, it remained my largest outlay of 
dollars for an amateur radio until earlier 
in 2018 when I purchased a new Flex 
6600M software defined radio (SDR) for 
$4,999. This amount represents 2.5 times 
the price I paid for the TR-7. 

Or does it? Unlike, say, the volt or the 
liter, the dollar is not a constant measure 
over time. In the course of my career in 
Department of Defense financial 
management, circumstances reminded 
me almost daily that the dollar decreases 


(usually) or increases (rarely) in value _ 


with the passage of time. The dollar has 
value because it can be used to purchase 
goods and services. Inflation is a general 
increase in prices and resultant lowering 
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of the dollar’s value. For this reason, 
budgets are typically revised upward to 
acquire similar items year-after-year. 

The Department of Labor’s Consumer 
Price Index (CPI) is a common standard 
for evaluating the comparative purchasing 
strength of the dollar (its value) over 
time. It measures the changing (usually 
shrinking) ability of the dollar to purchase 
a broad basket of consumer goods. 

According to the CPI, a dollar spent in 
1979 would have the same relative 
purchasing power as $3.41 in 2018. In 
buying that $2,000 TR-7 in 1979, I gave 
up purchasing power equal to $6,820 
this year. That is nearly $2,000 more 
than I spent for the 6600M! 

In the December 2017 issue #343 of 
Electric Radio, the article Radios Now 
Selling for More than Their New Cost, by 
Misic (KE8RN) 


significant point: the current selling prices 


George makes a 
of a number of scarce and/or desirable 
older receivers exceed their original 
advertised prices in decades past. Without 
adjustment for inflation, the article 
compares “nominal or “current “ then- 
and-now dollar prices of the receivers. 
Similar calculations that do take inflation 
into consideration would be comparisons 
of “constant” or “real” dollar prices. 
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Hallicrafters 
SX-88 


Squires- 
Sanders SS1R 


1954 $595 $5,510 
1963 $895 $8.14 $7,285 


$12,045 


Figure 1: Equipment prices are without tubes, coils, power supply or speaker. 


Figure 1 is a table that addresses several 
of the receivers noted in the article from 
the perspective of real-dollar prices that 
are inflation-adjusted to 2018, based on 
changes in the CPI since the receivers’ 
years of introduction. Considering both 
the cited article and this table, my overall 
sense is as follows: while today’s outlays 
of dollars for these classic receivers may 
be greater than the manufacturers’ 
original nominal prices, they are typically 
less than those prices adjusted for inflation 
into real dollars in 2018. That is, we 
generally give up less purchasing power 
to buy these receivers used today than 
purchasers did when they were new. 
Moreover, even when not considering 
improvements in performance, modern 
equipment represents good value when 
compared to offerings in past decades. 

I wish to address two additional 
sometimes overlooked points when 
manufacturers’ 
recommended retail prices (MSRPs). 


First, much amateur radio equipment 


considering past 


manufacturing shifted from the United 
States to Japan in the 1970s. Since then, 
shifts in relative strength between the 
yen and the dollar have, at times, 
significantly affected prices in the U.S. 
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(as opposed to just inflation). 

Second, the courts generally invalidated 
manufacturers “fair trade” (retail price 
maintenance) requirements in the 1960s. 
Unable to discount equipment, retailers 
prior to that time often gave generous 
trade-in allowances as inducements to 
purchasers. Thus, part of the relatively 
high MSRP in times past was paid not for 
the item sold, but to fund the high trade- 


in allowance. 


A Beginner’s Guide to the Hamfest 
Bone Yard Or, 
How to Discover the History of Ham 
Radio by Looking at Junk! 


By Charlie Liberto, W4MEC 
Hendersonville, NC 


The bone yard, junk pile, garbage heap, 
collectibles, no matter what you want to 
call that section of a hamfest where 
trailers, step vans, pickups, station 
wagons, delivery trucks and even compact 
cars park to display their wares, hoping 
you will find something you need or just 
can’t walk away from. While there are 
purveyors of classic gear and parts that 
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brave carting their mobile store into a 
covered building or arena, my little opine 
is dealing only with those souls who 
brave the elements under the open sky to 
bring you treasure, and are relegated to 
the back lot, hopefully paved, usually 
muddy. Do you scoff at this eclectic 
collection, mumbling under your breath, 
or to your buddy about how archaic these 
dinosaurs of radio are? Well, you are 
missing your heritage by not taking in 
what you see and trying to understand 
exactly what it is you are looking at. As a 
random piker that occasionally parks his 
pickup and puts out an old door over a 
couple sawhorses and piles history upon 
it, I have discovered a terrible lack of 
knowledge amongst newer hams about 
what they are gazing upon. My 47 years 
as a ham, which started earlier than that 
while perusing various publications in 
the 1960s, and my love of older American 
made gear, has given me a bit of 
knowledge when it comes recognizing 
old gold. Sadly, attending hamfests to 
sell stuff that is not new and shiny, which 
has never seen a PN junction, a surprising 
number of attendees with ham call pins 
on their shirts walk up to just about any 
table, and say, “What’s that?” Iam usually 
more than willing to tell you exactly what 
you are looking at is, and give you a little 
history too, but snide remarks and 
comments about, “What a piece of 
junk...”, do not convey your radio open 
mindedness. 

If you are sadly lacking in gear and 
component recognition, you are lacking 
in knowing the history of hamdom. Can 


your kids tell where the Pacific Ocean is — 


on the map, or know what countries 
border the US? If they do, good for them, 
but, if you fail to recognize a Heathkit 


Electric Radio #349 


HW-16, know that the Collins 75A-4 
you are looking at is a darn good receiver 
even today, and look at a Galaxy Mark V 
and think it is a CB set, then you are in 
the same unschooled world as kids, and 
some adults, who don’t know where the 
Pacific is. Is it really important to know 
this information? Well, just how much 
do you want to really know about this 
hobby you jumped into? A little bit of 
knowledge is a dangerous thing, but 
ignorance is not bliss when it comes to 
knowing your roots. Also remember, that 
like the Model T compared to a modern 
car, which both have a motor, wheels, 
and a place to sit, the modern one, being 
slightly more ergonomically friendly, the 
tube and transistor gear of yesteryear put 
out the same signals as your latest 
microprocessor-based rig, and in most 
cases did it with fewer components with 
good and sometimes even better results. 

History lesson step one, start looking 
for old ARRL Radio Amateur’s Handbook, 
any years before the ARRL stopped 
including advertising in the back. Getting 
them in 5 to 8 year increments starting in 
the 1930s up, not only shows the 
progression of circuit changes, but also 
manufacturers as they come and go and 
their offerings. Collections of QST are 
good too, but the ARRL handbook 
condenses the offerings of the major 
companies in one manual, but you will 
miss some of the smaller guys that 
couldn’t afford a Handbook ad and relied 
on QST. Scope out old catalogs from Fair 
Radio Sales; this is a time travel through 
military surplus from WWII on. If you 
have done your homework, when you see 
an ART-13 ona table, you'll know what 
it is, thanks to them. If you see an old 
Amateur Electronic Supply catalog, grab 
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it, along with any Heathkit catalogs. 
Lafayette and vintage Allied Electronics, 
even old Radio Shack Catalogs have a 
wealth of info. Yes, Radio Shack actually 
sold radio gear years ago, and had a fair 
parts selection too. Weare not just looking 
for information on radio gear; we are 
looking for information on parts of all 
kinds. Of course the ARRL handbook is 
the holy grail of information on all those 
bits and pieces that make up all radio 
gear, and they have lots of pictures. If you 
are afraid of paper cuts, the internet is 
also full of sites with historical info. Put 
the model number of a piece of gear in 
just about any search engine, and in the 
majority of cases you will find a link to 
information, maybe a web site devoted to 
a particular piece of equipment, and even 
those that are for sale on the various on- 
line auction sites. Of course, you need to 
know the model number of the item in 
question, so you will have to do some 
paper research first if you are a real 
neophyte. One good site to use is 
www.RigPix.com. They have a lot of 
pictures, and some data, more complete 
on some items than others, most are 
advertising pages, all correlated by 
manufacturers, and then by equipment 
type. 

Got several catalogs or handbooks? Step 
two is to start flipping pages and read 
about the gear that activated the “ether” 
and in some cases, still does. If you 
correlate the ads from catalogs with a 
particular handbook, you might discover 
that particular piece of gear was a building 
project in QST or the ARRL handbook 
within a year or two of it appearing 
commercially. Of course you don’t have 
to memorize everything, but, just be aware 
of how things were put together, knob, 
and meter locations, and colors if you 


have a color picture. Equipment 
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recognition can come in handy in other 
ways. I was driving along Highway 101 
in Greer, SC one day in 1993, and a two 
tone green bit of metal sticking out above 
the grass in a ditch caught my eye. 
“Heathkit” flashed into the brain waves 
and I turned around. It was a Heathkit 
Apache TX1 transmitter in a drainage 
ditch, no cabinet, but intact. I brought it 
home, cleaned it up, repaired all the 
damaged circuitry, found a cabinet for it, 
and I use it on the local AM net here in 
NC/SC regularly! Yes, I got lucky, but, if 
I was unaware, perhaps it would have 
gone to the shredder instead of the 
hamshack. : | 

As your knowledge of our ham radio 
roots increases, you might come to 
appreciate the hamfest bone yard offerings 
as more of a real time, hands on library. 
The only gear that the seller may have 
reservations about you touching are the 
ones they wrapped in plastic, or marked 
as “don’t touch,” otherwise, touchy - 
feely is the norm. Try out tuning knobs, 
and learn about backlash, something that 
is Nonexistent nowadays. Remember to 
recognize components as you commit to 
memory our history. Most folks know 
what carbon resistors look like, but, can 
you recognize a Globar? If you saw a part 
that is 1 inch in diameter opaque glass 
tube with metal ends, would you know it 
is probably a high power wire wound 
resistor? It also may have come out the 
AC power supply for the surplus Navy 
TCS gear. Your modern gear uses 
encoders to activate the tuning, but can 
you recognize a generic main tuning 
capacitor that may be lying on a table 
before you ask the seller, “What’s that?” 
I have been asked what those little postage 
stamp size things were with the metal 
pins. Hard to believe that you might have 


to explain an FT-243 crystal to someone 
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at a hamfest! 

The sellers themselves, if they are 
affable, also have within their memory, 
stories and tales about hamming year 
ago, many are interesting. In many cases, 
these OTs are a lot like the old man you 
might see now and then in town, not 
bothering to engage him in conversation 
over coffee, only finding out in his 
obituary he waded ashore at Normandy, 
or perhaps was a combat Ace flying P38s. 
We have a local ham on our net that was 
on the 5 meter band in the 1930s, without 
a ham license, gear all homebrewed — not 
much fear that the FCC would find his 
little group of experimenters back then. 
He has in his possession, a new-in-the- 
box, still slathered in cosmoline, Walther 
pistol he retrieved after his squad blew up 
a German ammunition train. One of our 
brethren was a Paratrooper in WWII, 
and still makes a jump every year on his 
birthday, he is 89 now. Vignettes of lives 
that have had this wonderful hobby 
entwined through it, really should be 
collected and preserved. Finding a man 
that was on the air during “King Spark” 
that can describe in detail what it was like 
to be on the air back then, the sounds, 
and even the smells, is still possible, but 
fading fast. 

When you survey all you see in the 
bone yard, it may come as a surprise to 
you that just about every piece of gear 
that was ever made for hamming is still 
on the air somewhere. Of course, in the 
majority of cases, their modus operandi 
is CW or AM, with a fair bit of SSB gear 
still creating RF. Ifyou ridicule somebody 
because of a bit of chirp or some drift, 


before you lambast him telling him he is » 


75 Hz off frequency, maybe you might 
want to find out if he is using a Leeds, 
Model 4B from 1935. There is a large 


population of hams still keeping the 
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flames lit from the day when you worked 
on your own gear, and getting on the air 
was a bit more complicated than hitting 
the power switch and pressing the ATU 
button. In retrospect, there are a lot of 
hams that want to simply turn the rig on 
and press the ATU sending a signal up a 
coax that came with the connectors 
already installed, connected to a 
commercially made dipole. That is fine 
too. Like the Model T still on the highway 
as a Lamborghini drives by, there is room 
for all to have fun. 

So...have I had any effect? If you see a 
Heathkit DX-20 for $25 ata fest, feel the 
need to pick it up. While you are there, 
see if you can find those postage stamp 
size things with the metal pins sticking 
out, pick ones for the 80 or 40 meter CW 
frequencies. Take it home and find you 
roots. Find those in your ham community 
that can help you with things you don’t 
quite get. There is an element of danger 
in the old gear, common sense will keep 
you out of trouble for the most part, and 
leaving the rig unplugged while working 
with it is primary, keeping fingers off B+ 
while trouble shooting is nice too. You 
can learn a lot about electronics just by 
working on the old stuff, and face it, a 
version of those same parts are in SDRs 
too, just a heck of a lot smaller. When 
you get that treasure of any kind working 
and on the air for the first time, you will 
feel the excitement hams have felt forever, 
and if your first contact tells you that the 
rig is chirping slightly, tell him, “Hey!, 
what do you expect for a 65 year old 
transmitter with a 50-year-old crystal?” 
With a little more work though, you may 
get it to sound like the latest CPU based 
wonder rig. 


Ent 
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i peegy’ : 


Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! We 
are always looking for good photos, especially we need attractive photos for Electric 


Radio covers.” 


This is Henry Hively’s 1930’s station W8GFQ in Pittsburgh, PA. This is a scan of a 
print, originally made from a sharp 4X5 negative on Kodak Velox contact paper, and 
by close examination with a high power glass Henry’s desk calendar looks like the 
photo was made during February 1936. The clock says 6:12 PM. Henry’s receiver is 
an RME-69/LS-1, introduced in 1935, with the factory installed noise blanker, as 
evidenced by the knob at the lower right that replaced a BFO switch in a panel 
rearrangement. His D-104 mic is connected to a homebrew speech amp/modulator, 
which feeds his homebrew transmitter in the big rack. It’s obviously carefully built, 
and he has installed six matching milliameters from Bruce Triplett and all matching 
knobs, possibly from National. There is also an RF output meter at the top. The 
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oI > 
918 WOODBOURNE AVE. At the left is Henry’s 


PITTSBURGH, PA. QSL card from the 
CONFIRMING QSO WITH same era. 
DATE TIME FREQ 
QSA R S T 
XMTR RCVR RME69 


REMARKS 


HENRY L. HIVELY 


transmitter is using open wire feeders, so typical of this era. WeeGee says Velox contact 
paper was first manufactured in the UK by Dr. L. H. Baekeland in 1894. It was a slow, 
silver chloride paper that could be handled before exposure even under weak electric 
light or yellow gaslight. In a photographic darkroom it could be handled under a 
bright yellow safelight. It later became known as “Gaslight” or “Contact “ paper. In 
1899 George Eastman of the Kodak company bought the Velox process from Dr. 
Baekeland, and started to manufacture Velox paper in the US in several contrast 
grades. (Photo and QSL Card Courtesy of Hue Miller, K7 HUE, Newport, OR) 


During March of this year, Brian Thompson (NI6Q) enjoyed a local QSO on the 
restored WWII Wireless Set 19 in Dennis Kidder’s shack W6DQ. Brian is a long-time 
Electric Radio subscriber and also a contributor since 2002. 


ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to Submit Ads: WE GREATLY ENCOURAGE ALL ADS 
TO BE SENT BY EMAIL. Ads are printed the way they are 
received. If an ad must be sent by regular mail, neatly print or 
type the information so it is LEGIBLE. Ads that are not legible 
will not be included. We are not responsible for ads sent by mail 
that are lost by the postal system or ads that are not legible. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
How to Find the Deadline: The monthly deadline is updated 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. a 
Electric Radio » 
PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@ DEADLINE for July 2018 is Friday, June 22r 
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MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Hickok 752/752a tube testers; 
SW-3 with coils; Swan 350, black HRO 
with coils, Transoceanics. Carter Elliott, 
WD4AYS, celliott!4@aol.com, 434 566- 
8781 


FOR SALE: AM-65, RT-70, Mount, 
dogbone, DV-10, Dynaverters, PP-448 
power supplies, VRC-10, 303-229-4611, 
WildbillKOIKP @ aol.com 


FOR SALE: Globe King 500, complete, 
with WRL VFO, $550. CE 110V for 
restoration, $250. Viking Valiant, $300. 
All for PICKUP ONLY in Katonah, NY. 
Stan, W2ST, s930s @ optonline.net. 


FOR SALE: $350 each. Navy RBB and 
RBC receiver with correct power supply 
and cable. Les, Las Vegas, NV 702-452- 
7768, Irlayton@cox.net 


FOR SALE: Desk Kilowatt, Ranger, 
HRO60 covers 160M, restored Larry 
K3JRR 540-852-3431 PICK-UP-ONLY 


FOR SALE: Moving sale. Email for lists: 
Audio, Ham Gear, Test Equipment, 
Antiques, Literature, Tubes, Parts. 
(Indicate which lists you want.) Email: 
K6GLH @volcano.net or call 209 418- 
4741 


FOR SALE: Fully operational AR-8510 in 
a beautiful SE-1420-D cabinet Photos/ 
video upon request $1,775.00 plus 
shipping 734-961-7915 

FOR SALE: Collins KWM-2 with 516F2 
power supply. Works great, Photos/video 
upon request. $1,750.00 plus shipping. 
734-961-7915 


FOR SALE: 1947 Millen Transmitter, w/ 
power supply and modulator one cabinet. 
Includes tubes, etc. Photos/video upon 
request. $1,285.00 plus shipping (heavy). 
734-961-7915 
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FOR SALE: 1927 CRG-5A built National 
Electrical Supply- US Coast Guard 
Excellent Condition. hotos/video upon 
request. $2,500 plus shipping, 734-961- 
7915 


FOR SALE: HAM RADIO magazine. 
Complete run, Library bound. Walter, 
WOLQJ, whschwartz @ sbcglobal.net 847- 
697-5668 


FOR SALE: AM transmitter, 860 Final, 
Meissner Signal Shifter, Modulation Deck, 
Gonset, Beam Antenna, $800. Paul 
Recupero 265 Union ST. Portsmouth RI 
02871-2264 1-401-835-1823 


FOR SALE: Johnson 1KW_ 6N2 
Thunderbolt. Very good condition, spare 
tubes. $OFFERS PLEASE. Pick up only. 
Email info & photos. Bob, K9LCR, 847- 
587-7982, 25174 W. Lake Shore Dr., 
Ingleside, bs 60041-9170 
ac4tibet @ hotmail.com 


FOR SALE: 307A Tubes for SCR-284 $35; 
Vibrator PS, PE-104, for SCR-284, $20. 
Dave, WB9OWHG, (608) 515-3466, 
wb9whg @ arrl.net. 

FOR SALE: Gonset Twins, G-77a and G- 
66b. All cables and matching power 
supplies and manuals. Andy, 
K6RY,candoandys @ aol.com. 559-903- 
2482 


FOR SALE/TRADE: WRL, Gonset, E.F. 
Johnson, Collins, Drake manuals; Allied, 
Lafayette, B.A., Walter Ashe catalogs; 
Gernsback radio publications and 
magazines; ARRL Handbooks 1942- 
1954; RSGB Handbooks. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 


SACRIFICE: 1940 Philco #42-842 122- 
Three-Way Portable, intermittent 
operation. Schematic, Instructions. Pay 
just UPS with Money Order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 
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FOR SALE: ALPHA AMPLIFIEROWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or 714- 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KNOS, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Magnavox Console Stereo 
1960s, 5 feet wide, Auto Record Player, 
Cassette Tape, $95 Toshi Yamada, 7107 
175th PL SW, Edmonds, WA 98026 
jaiftc @ hotmail.com 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634- 9858 
email: feltondesign@ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kailedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes _ Large Speakers 

Military Equip Telephone Equip 
Boat Anchors Old Computers 

Manuals Test Equip © 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


a5 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75, Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach’ 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO-see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: Close up photo of the screen of 
your Heathkit HO-13 while operating. 
Chuck, wa7zze@gmail.com 520-682- 
8544 


WANTED: FT-243 xtal 8400 kc for 6m AM 
transmitter (50.4 Mc). Joe, KOLY, 847- 
494-9393, k9ly @arrl.net 


WANTED: 3 tie rods for Valiant |, 14" in 
length: Male %” phone plug down to 1/8" 
female phone jack. Herb, K9GTB, 217- 
851-1289, 1727 S. Rodgers Ave, Alton, IL 
62002 

WANTED: Hallicrafters SX-85 tuning coils, 
IF Transformers and slugs. Mark, 
KD2NOM, 732-213-0159, 
kd2nom @ gmail.com 
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WANTED: AN/APN-1 REBECCA Receiver/ 
transmitter RT-1A/APN2 and associated 
components for a C-47 restoration project. 
Mark, WOPXM, 303-278-3908, 
mmckeown @tde.com 


WANTED: Quantity of crystals, 5500 kc 
and 5595 kc. Steve Bartkowski, 708-243- 
Tivo 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@ aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Hallicrafters SX-115 parts radio 
or tuning dial, S-Meter and bracket, RF 
GAIN and ANT TRIMMER knobs, and two 
piece front panel. Gary Harmon, K5JWK, 
210-657-1549 or gharmon @idworld.net 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 
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6th Annual W9IDYV Boatanchor Hamfest 
July 21 - 22, Jonesborough, TN 


This year’s event will be held, once again, at Storybrook Farms in 
historic Jonesborough, Tennessee on July 21-22. Plans are being made 
for numerous technical discussions, fleamarket (including a fee based 
“deluxe” fleamarket which is shaded, has electricity, an open soft drink 
bar and bathroom facilities). We'll be providing a listing of nearby 
motels. Every year this event gets bigger and better. If you're 
into” boatanchors” you don’t want to miss this! Make plans to attend. 


Presentations scheduled to-date include the following: 
e History of National Radio & Restoration Hints - George, W1LSB 


Prizes awarded for the best! 


on this event. 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 

WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
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¢ Spratley Island DXpedition - David, W5XU 

¢ SDR Techniques for the Boatanchor Enthusiast - Bob, W9RAN 
¢ History of Collins Radio - George, W1LSB 

-e The Drake TR-8 Prototype - David, W5XU 


Bring and display your home-brew and boatanchor restorations. 


QST - Call for Presenters! We are looking for folks to present topics 
about restoration, homebrewing, history of vintage manufacturers, 
using new technologies, etc. Don’t be shy! Contact us for details. 


¢ Visit http://www.ce-multiphase.com for the most current details 


e Address any questions to nick.tusa@tusaconsulting.com 


collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $17.00 
delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) : 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Apa Dak feo sn 5b ico antennas 4 hours, $89.95 
Collins 75S-3 and 32S-3..........ccccccccscecees 2 hours, $89.95 
Clo Marts SOT I ors. Ookcecc, POs oe crater eae 1 hour, $39.95 
Collins 308-183. osc. Ba Ae. eee 1 hour, $39.95 
GloTinishCOW.S 2 Tisc atic os ckcnnoctseekes 2 hours, $39.95 
Collins yO AH 4s RG Me vevewesedensoe 2 hours, $89.95 
Coffins R=390A .iisetssd a os ce ccbecden does 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
BY 41-4 '| Aimee: 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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COLLINS 
_ Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69° phleuiso e775. Steve, -K2DKT, 
skeller53@gmail.com, 718-405-8378 — 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, Saf rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
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DIGITAL VFO Eee S-LINE ae DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWIl 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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ZiM ELECTRONICS INRUSH or eel LIMITERS. 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),.........scscsscssssssssscsssssssssseess ! 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SPOSOHSSHSHSOHHHHOHSHOOHSOHHOSOSHOTHOTSSSOSOHOOSSSOSOOOHOSOOSSOLOSS 


SCOHHHHSOSEHHOSOSOOHSOHTOHSESHOOEES 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Metered Tarueh (aes 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-3 0OM 
reducing device. The AB-1M is 150W. All models ¢ 


come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 


58 Electric Radio #349 June 2018 


JOIN THE AWA 


ANTIQUE WIRELESS ASSOCIATION 
PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

-e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 


assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @ aol.com 217-359-4017 


WANTED: To complete SCR-178 set, 
Generator GN-37, Lamp LM-18, Wiring 
diagram that screws into the case lit. 
Robert Forte, rvforte@gmail.com 732- 
894-3558 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction. it is 287, 8.5 x 11” pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics incustry, and is bored to death with solid-state! 


| NOW Available from the Electric Radio Bookstore! 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 

Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 

http:jimww.qewa.orgijoin-renew.php 


For more information please contact 
om@aqcwa.org 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


Tubes, Tubes, Tubes ] 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


e Your Resource for * * Collins Radio * * 


WE (ES (EX (™® 


Collins Collectors Association 
NAA 


YYZ 


e .... Exciting Member Benefits 
e World Class Signal Magazine 


is 


¢ Offering Unparalleled Free as wellas.. 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


SSY 


* Come see what the excitement is about 


WANTED: Information from owners of the BC-187 MO-PA transmitter for follow-up to my 
BC-186 ER article. Please contact me if you own one of these sets. | am looking for user 
experiences and the information on the ID tag - order numbers, serial numbers, etc. 
Also looking for anyone with BC-187 calibration chart. email me at wa2ejt59 @ stny.rr.com 
or phone me before 8:30PM Eastern time at 607-754-2848 — Leave a message and 


| will return your call. Thank you. 


Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 


WANTED: Vibrators: Oak V-6556, | 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 
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—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


cig AMM, Te ae ee A Lae See i $27.00 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
SP Veta aMmMpie Malad Cees Ktsesoes cebte at Patera ietash OR) BOL elie) Vane 99 et fam $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtISING.--------------------------------------n enn nnn nnn nnn nn anna nnn nn nena enn nnn enn ene enneneennenn $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.----------------------------------20ennnnnnnnn ane OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------== --$29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
See hy etl alions (i 1Ull COLOL. -<-=------—------=<----~annnnnaraetesencnrecansiankaancns $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent, ---------------------------------------------=--nnn onan nn nnnnnnnnanannnnannancanannanacnannnnannmnnnmannn $24.95 - 10% - $22.45 
Practical Radio Repair, VOlUMEe 1: ........010...scccssctetcecssscnnensaussntnennacsendcctansnssesacsrednscnsedenss $26.95 
Practical Radio Repair, Volume 2: ...........::s:sscsessscsorsscsssnsenssscssssnnscosesnenaesssnsnersenensensnnenss $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ----------------------= 
eee enna nnnnnnn naan R RRR REE $25.95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ................064 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ---------------------------------------20-020=" $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
inforMative.---------------------------------------- 2-20 2-- naan nnn en nena nnn nnn nnn ncnnnnnnnnmnnnmnnnnnnnnnnans $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
antiroles, mentioning radio communications of the day. =------------=-----=-------=----n<sonossemsonn one nnna= $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Se aaa aati tatatalalealaialaletaiaieiaiaiaiata $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. --------------------------------=-0-- 2m nnn $21.95 - 10% = $19.75 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is very heavy and shipping is $7.00. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 


Electric Radio #349 June 2018 6 3 


Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

1st Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

email: Ray@ERmag.com 


Electric Radio © 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 


printed. These hats will hold up fora 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 - 


Address Service Requested PERIODICAL — 
6/18 


WSADI Q119 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC | 


73, David Schulman, WDOERU 
816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


